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SOLUTION TO COMPLEX COMPUTING PROBLEMS are among 
Librascope’s accomplishments as represenied by a formidable array of computing equip- 
ment. Our selection of the most effective computing solution to meet a problem is based 
on twenty years of experience gained in the development and manufacture of mechanical, 
electrical, electronic and magnetic computing devices. Computers for both military 
and commercial purposes are developed and manufactured by Librascope. Inquiries on 
computing control problems are welcome. 

Engineers capable of significant contributions are invited to write Glen Seltzer, Employment Manager. 
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OFFICIAL NOTICES 


ANNOUNCEMENT 

RESULTS OF ASSOCIATION FOR COMPUTING MACHINERY ELECTION 
Members-at-Large 
Section Officers 
Other Members of the Council are: 


All Amendments submitted to the membership were approved. This included a require- 
ment for at least two nominees for President and Vice President, provision to make the 
Chairman of the Editorial Board a Member of the Council, and the establishment of a class 
of Institutional Memberships. 
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LETTERS TO THE EDITOR 


Dear Editor: 


I would like to call your attention to an error in the Communications of ACM which you are in charge of. 
Specifically, the Eastern Joint Computer Conference, 1958, will be held in Philadelphia, Pennsylvania, 
on December 3, 4 & 5. Mr. John Broomall is National Chairman of the conference and I am Chairman of 
the Technical Program Committee. Please correct succeeding notices in Communications. 


‘I hope you do not mind my calling your attention to this minor error; however, I am receiving a lot of 
telephone calls which should be directed to Broomall. 


In all sincerity you are to be commended for the fine job you are doing in providing timely, accurate 
and worthwhile information to the ACM membership via the Communications. I feel this is a much needed 


organ which is serving a very useful purpose. 


Congratulations on the fine job you are doing! 
Sincerely yours, 


F. M. VERZUH 

Assistant Director 
Computation Center 

Mass. Institute of Technology 


Dear Editor: 


An electronic computer program for the IBM 650 is now available for calculating a pair of decision 
rules for scheduling production and employment. Management Science carried papers by Holt, Modigliani, 
Muth, and Simon, which described a quantitative decision analysis of the problem of scheduling aggregate 
production and employment in such a way as to minimize the total cost of payroll, overtime, hiring and 
training, layoffs, inventory holding, and inventory depletion. (“A Linear Decision Rule for Production 
and Employment Scheduling” and “Derivation Of A Linear Decision Rule For Production And Employ- 
ment”, Vol. 2, Nos. 1 and 2, October, 1955 and January, 1956). The outcome of this analysis was a pair 
of simple decision rules that could be used to make optimal production and employment decisions. 


Complete instructions have been prepared for putting the problem on the computer, including the button 
pushing sequence. This write up and the punched cards have been turned over to the International 
Business Machines Corporation which is prepared to supply same to any interested parties. (Refer 
requests to Applied Programming Publications, 590 Madison Avenue, New York 22, New York). 


Captain P. T. Corley’s letter of April 1958 would be answered in considerable part by reading Statistical 
Inference in Dynamic Economic Models, Edited by Tjalling C. Koopmans, Wiley 1950 and other publications 
of the Cowles Foundation. This work treats, however, difference equations rather than differential 
equations. 

If Captain Corley is not already aware of the identification problem, he is in for a rude shock. 

Sincerely, 


CHARLES C. HOLT 
Associate Professor 
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TECHNIQUES DEPARTMENT 


Since the publication of the chart on Automatic Programming Systems in the 4th issue of Volume 1, 
information and manuals on the following systems have been added to the library: 

UNIVAC I, II A0, Al, FLOWMATIC, BIOR, Matrix Math, SHORTCODE, X-1 

UNIVAC II (only) GPX 

BENDIX G-15 INTERCOM 101, DAISY 201 


704 CORBIE 
650 SOAP III (Case Institute) 
NORC NORC compiler 


The flow diagram formulation described in the following paper is connected with “ALGAE,” which 
was mentioned briefly on page 12 of the previous issue. Mr. Voorhees states: 

“We have just debugged a code which translates from the language described in the paper to Fortran 
language. As a result we can compile problems defined in ALGAE language. We hope in this way to 
obtain an evaluation of this language. We would like to do a little ‘polishing,’ however, before making 
any outside distribution to interested parties.” 


ALGEBRAIC FORMULATION OF FLOW DIAGRAMS* 
EDWARD A. VOORHEES, Univ. of Calif. Los Alamos Scientific Laboratory 


I. INTRODUCTION 

Discussions involving the subject of defining problems for interpretation and coding by known auto- 
matic-coding systems generally suggest that the techniques for stating the control (or logic) of the 
problem are frequently difficult to understand and difficult to use. It seems that the difficulty is one 
of discovering a suitable language with which to define problem control. In programming problems for 
hand coding, only the familiar flow diagram has been successfully used (as a general method) in defining 
the control of the problems. Unfortunately, such flow diagrams cannot be presented directly to present- 
day computers. It is the purpose of this paper to propose a flow diagram representation (using simple 
algebraic language) which could be entered directly into the computer. 

Two characteristics of the system to be described are (a) separation of problem control from state- 
ments of ‘“‘what-is-to-be-done” and (b) use of a brief and condensed “pseudo-algebraic” notation in 
familiar algebraic formula format to define problem control. The combination of these two considera- 
tions would provide the programmer with the ability to analyse the control of his problem with greater 
ease, both in initial problem formulation and in post-mortem debugging. This analysis of control in 
currently-used automatic coding languages is difficult and virtually impossible in large problems con- 
taining difficult logical complexes. 


II. DESCRIPTION 

Assume we have a flow-diagram drawn such that it could be used to hand-code the problem for any 
stored-program computer. Suppose we remove from the boxes all equations, statements of input-output 
tasks and other statements not directly related to the control and logic of the problem, and list them 
(with identification) elsewhere as reference material. We do not include in this list statements and 
questions pertaining to loops, numerical conditions, switch and trigger conditions, ete. What remains, 
therefore, is a statement (part-picture) of the control for the problem. We will attempt to translate 
this control statement into a control statement which can be written easily and entered into a com- 
puting machine. 
- In order to illustrate the above discussion and extend the idea further, let us consider an elementary 
example. Suppose in a problem we wished to compute 


10 
(or 
i=1 (if >0) 


* This work performed under the auspices of the U. S. Atomic Energy Commission. 
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The corresponding flow diagram might be drawn as: 


S+a—S 


The result of doing what was indicated in the previous paragraph would be: 


where E, : S0 

S—x;+S 

E; S<cS +b 

Ey ScS+a 
Let us now make a distinction between loop ranges (such as the i-loop in the above example) and con- 
ditions for execution of equations (such as the S test above). Suppose we define: 

I, :i=10(—1)1 (meaning i takes successively the values 10 through 1 in increments of —1.) 

and (©C,:S>0. 
Then our example can be completely defined as follows: 


Example 1: Control Equations 
Ey) +... E, : S—0 
E, : S-S+xi 
I, :i=10(—1)1 E; :S-S+b 
C,:S>0 E, :S-S+a 


where C, here is understood to mean “execute E; if C, is satisfied and execute E, if C, is not satisfied.” 
An alternative form which could be used is C,E;+C’,E,, provided it is known that when E; is executed 
E, is not also executed (as would be the case if /}x;=1 and b=—2). C’; is used to mean the negation 
of the condition C;. Clearly, the C’ convention is not essential since, C, : S<0 could be used instead. 
The meaning of I,E, is evident and will be defined more generally below. 

Let us now define some control statement symbols. These definitions make no restrictions on the 
characters with regard to their use in equation writing since control statements are assumed to be handled 
separately from equations. 

E (assumed to have a subscript) represents a single equation, or a continuous and closed set of equa- 
tions (whenever one is done, all are done), or an input-output task, or a program stop, ete., or any 
other statement (or closed set. of statements) not directly related to problem control. 

C (assumed to have a subscript) represents a single condition. Several conventions have been de- 

'] veloped using C’s. They will be defined later. C’s are assumed to be used for stating all con- 
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ditions except those inherent in range statements, such as end-of-loop tests. C-type conditions 
include numerical conditions, logical conditions, console switch conditions, trigger conditions, ete, (@) 


(A more-generalized C is under development.) 
Any letier except C, E, S, T, or G* (assumed to have a subscript) represents a single range statement, © 
I, in the example represents the range statement i=10(—1)1. (c) 
S (assumed to have a subscript) represents a control statement. It allows the problem control to 
be <— in many control statements which are in turn connected by a single master control (d) 
statement. 
T (assumed to have a subscript) represents a code which is entered by basic linkage. This concept (e) 


as well as the technique for function subroutines will not be discussed further in this summary, 
The plus sign, +, is used to indicate “execute the following term” as, for example, E,+-E, means 
“execute E;, then execute E:.” E, and E, are terms of the control statement E,+E. In 
The parentheses, ( ), are used for the phrasing or grouping of terms, for indicating ranges, and for parer 


special purposes to be described. The expression (E,+Ez:) is a single term. Fu 
The comma is used in special conventions. A“C 
The plus sign is used to indicate “logical OR” in addition to the use described above. This is a per- : 

missible logical connective only when used between C’s. (5’). 
The product dot is used to indicate “logical AND.” This is a permissible nated connective only when | 

used between C’s. Le 
The meanings of some basic combinations of symbols used in control statements are given below. fe 


Each combination is a single term. The particular choice of subscripts has no implication. 
1. I;Ex means: Calculate EK; loopwise for the values of i indicated in the defi- 
nition of I;. Every range statement refers to that variable of 
the following E which is denoted by the lower case symbol Exan 
corresponding to the capital letter denoting the range state- t 
ment. For example, I, I:, . . . indicate ranges for the variable i. 


=: eww means: Calculate the terms within the parentheses loopwise for the 
values of i indicated in the definition of I;. 
3. C;E; ro Ci(....) means: Calculate E; (or the terms within the parentheses) if and only 
if the condition C; is satisfied. 
3’. Ci(E;, Ex) means: Calculate what precedes the comma if C; is satisfied and calcu- 
late what follows the comma if C; is not satisfied.t 
4. E,C; or (....)C; means: Calculate E;, (or the terms within the parentheses), test C; 


and if C; is not satisfied, calculate E, again, test C;, etc., and 
continue iterating until C; is satisfied. 

5. 1,(E;)C; means: After each cycle of the I,E; loop, test C; and if satisfied, leave 
the loop and calculate the term following this term. If C; is 
not satisfied, do the next cycle of the I.E; loop, test C;, ete. 
Exit from the I,E; loop is made as in 1 unless it is made earlier 
due to C; satisfaction. 

6. (itl. ..+1E; means: I,E;+1,E;+...+I,E;. Presumably the factored notation 
would produce a spacewise better code. 

Additional basic combinations have been defined but since they are not completely general in nature ; 

they will not be included. Some combinations of interest which follow from the basic combinations 
described above are: 


* The letters G (and G’) are used in a special convention which may or may not be a desirable extension of the proposal. They 
do not seem to be essential, but probably provide simplifications in using the system. They will be described at the end of the paper. 
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(a) 
(b) 
(c) 
(d) (xE,)C; 
(e) Ix(JiE;) 


means: 


means: 


means; 


means: 


Calculate the loop, 1.E;, only if C; is satisfied. This is a conse- 
quence of 3 and 1. 

For each cycle of the I,(...) loop, calculate E; only if C; is 
satisfied, otherwise start the next cycle. See 2 and 8. 

For each cycle of the I,(. . .) loop, iterate E; until C; is satisfied. 
See 2 and 4. 

Calculate the I.E; loop, test C; and if not satisfied, calculate 
the I.E; loop again, test C;, ete. See 4. 

Calculate the J;E; loop for the values of i indicated in the 
definition of I,. This indicates a loop within a loop. The 
extension to more loops is obvious. See 2. 


In each of the above combinations, any E could be replaced by any control statement enclosed in 
parentheses. This was indicated in 3 and 4 and can be observed to be the only difference between 1 and 2. 

Furthermore, in all of the combinations involving a C, the C could be replaced by a “C-statement.” 
A “C-statement” consists of C’s (only) connected by logical AND’s and OR’s and is totally enclosed by 
parentheses. As an example, let us write one of the many generalizations of (5). 


(5). Ix(E;:)(C;+Cit+...+C,) means: After each cycle of the I.E; loop, test the “C-statement” and 


if any one of the C’s is satisfied, exit from the loop, etc. 


Let us now illustrate some of the preceding ideas with another example. Assume we wish to solve 
the Laplace equation for a 1010 mesh with x=1 on the boundaries; we might start with x=0 in the 


interior. Then: 


Example 2: 


CONTROL 


1,(J:E1) +12(J2E2) + (Es +12(S2E,))Ci +Es 
I, :i=1(1)10 C, : C—0.001 <0 
J, :j=1(1)10 

I, : i=2(1)9 

j=2(1)9 


EQUATIONS 


Ei: 


E; 
E, 


Xi,j;0 
: 


> Xi, +i, j41) /4 


: STOP 


C—C+|E—x;, || 


Xi,j;—E 


| 
a 
: 


The first two terms of the control statement set up the mesh (using a crude technique), the third term 
represents the main calculation, and the fourth term stops the problem after the iteration is complete. 
By adding the four additional range statements, 

I; ° i=l 
I :i=10 
Js j =] 
J, : j=10, 
the mesh setup can-be improved (from a time standpoint) by replacing the first two terms of the control 


statement by the three terms, 
(Js+J«) + Gi Ey) +12(52E2). 


III. AN OPTIONAL CONVENTION 

An additional set of symbols which possibly offer some advantages but which do not seem to be essential 
or necessary and which probably introduce some undesirable flexibilities have been introduced. 

This convention is designed to facilitate transfer of control. It has been an interesting observation 
while testing the system how rarely this convention has been a convenience and still more rarely a 
necessity. The symbol G (with a subscript) denotes a transfer to G’ (with the same subscript). There 
may be a many-to-one correspondence between G and G’. The two following control statements de- 
fine the same calculation: 

(a) 
(b) C,(G1E,) +E2+C’2Gi+E; 


IV. CONCLUSION 

It is not the intention of the author to imply that the system just described is complete and fully 
developed for immediate use in an automatic coding system. We have, however, tested the system on 
several large problems and have yet to find any programming sequence which cannot be handled. For 
some situations we have created additional conventions (not defined in this summary) for brevity and 
elegance. We plan to examine many more problems. 

A by-product of this research has been the realization that this technique may be preferred by many 
programmers to the conventional flow diagram in the preliminary planning of the problem. Some ex- 
perience exists in this laboratory to this effect. If such should, indeed, be the case, then no further 
translation would be necessary for interpretation by the automatic coding routine. Fortunately, the 
system contains only a very few simple and basic concepts which can be combined into powerful logical 
combinations and which experience indicates are very easily learned. 

It would seem that the use of this system would have little or no effect upon the construction of the 
automatic coding processor or upon the object code produced. 

The author would like to thank Mr. Bengt Carlson for his comments and encouragement and Mr. 
Carl R. Blancett for his generous work in testing the system on problems and for his helpful suggestions. 


( 
AB: 
A 
acce 
dive 
in t 
of tl 
beca 
bed 
C 
If th 
a If (1 
can | 
Tl 
a ne’ 
| 
tinue 
disp] 
Ce 
Ce 
Ce 
Nur 
value 
Ther 
whic: 
can | 
perin 
more 
and ; 
4. D 
Ge 
curve 


ACCELERATING CONVERGENCE OF ITERATIVE PROCESSES 


J. H. WEGSTEIN, Nat‘onal Bureau of Standards, Washington, D. C. 
ABSTRACT 
A technique is discussed which, w’ . applied to an iterative procedure for the solution of an equation, 
accelerates the rate of convergence u the iteration converges and induces convergence if the iteration 
diverges. An illustrative example is given. 


1. Introduction 

This paper discusses a technique for accelerating the convergence of iterative procedures employed 
in the solution of non-linear algebraic and transcendental equations. Iterative procedures in problems 
of this kind are of considerable importance since, with the aid of high speed computers, they very often 
provide the only effective means of solving such equations. The methods described here are of interest 
because they are capable of producing solutions even in those cases where the iteration algorithm may 


be divergent. 


2. The Iteration Algorithm 
Consider the problem of finding a root of the equation 


F(x) =0. (1) 
If this equation can be expressed in the form 
x=f(x), (2) 
an algorithm for the iterative solution is 
Xny1=f(Xz). (3) 
If (1) cannot be written in the form (2), the algorithm 
=Xn + TF (Xn) (4) 


can be used where I'¥0 is some suitably chosen constant. It is assumed that (1) and (2) have solutions. 

The usual iteration procedure is started by substituting an initial value x,=x. in (3) or (4) whereby 
anew approximate value x, is obtained. This value is then used in the right hand side of (8) or (4) to 
obtain another approximation. The procedure may not converge, but when it does converge, it is con- 
tinued until |x,.—x.4:| is smaller than some preassigned number. The sequence of values x, will 
display any one of the following behavior patterns: 

Case 1. The values of x, oscillate and converge 

Case 2. The values of x, oscillate and diverge. 

Case 3. The values of x, converge monotonically. 

Case 4. The values of x, diverge monotonically. 
Numerical illustrations will be given for each of these cases along with the behavior when the procedure 
is accelerated. 


3. Modification of the Iterative Procedure 

In order to change the rate of convergence or divergence of the iterative procedure, the successive 
values of x, must somehow be changed. For example, after x,,; is obtained in (3) or (4), let it be 
replaced by Xn4: where Xn +(1—q) (5) 
Then, in the next application of (3) or .(4), x. is replaced by %.4:. A particular value for q can be found 
which will make each of the divergent cases above convergent, and those which are already convergent 
can be made to converge more rapidly. In solving for the roots of equations it is often sufficient to ex- 
perimentally choose a constant value for q which will always assure convergence. However, it is much 
more desirable to have a technique for computing the optimum value of q for each step of the iteration, 
and such a technique will now be described. é 


4, Derivation of a Formula for q 
Geometrically the solution of (2) amounts to the problem of finding the point of intersection P of the 


curve y=x and y=f(x). 
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Figure 1 


The iteration (3) can be represented graphically as follows: Pass a vertical line through a point (x:,x,) 
on y=x so that it intersects the curve y=f(x) at some point A with the coordinates (xz, f(xn)). To 
find x,4:, draw a horizontal line through A so that it intersects the curve y=x. The point of intersec- 
tion B has the coordinates (Xn41,Xn41)- 

The ideal location for Xa4 of (5) on AB would of course be the intersection point C with the normal 
to AB drawn through P. Thus q should be chosen such that 


To determine q approximately, observe that PC=BC and PC/AC: =-—a, where a isa value of f’(x) 
between Aand P. Thus 


q a 
—=-a or q=—. 6 
1-—q 6) 
Since a more convenient expression is lacking, a can be approximated by a suitable difference quotient 
am f (Xn) —f(Xn-1) = Xn+1— Xn (7) 
Xn Xn-1 Xn — Xn-1 


The above argument can be made analytically rigorous for all sufficiently smooth curves y =f(x) - with 
f’(x) ¥1 in the neighborhood of the root. It can then be shown that the convergence of the method is 
quadratic, i.e. that asymptotically, the number of correct decimal places is doubled at each step. 

The author is aware that this method is contained implicitly in earlier work on iteration. In par- 
ticular, it is related to Aitken’s 6*-method and to a modified form of Newton’s method!. However, the 
fact that convergence can be forced even in otherwise divergent cases does not seem to have been suf- 
ficiently emphasized. 


5. Use of the Formula for q 
Instead of using the algorithm (8) repeatedly, one can utilize a variation of (7) and compute a new 
value for q after each iterative cycle as shown in flow diagram form in Fig. 2. 


1F. A. Willers, Methoden ner paraktischen Analysis, W. de Grunter Co., Berlin 1950, p. 256-262. 
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Starting with %,=x, as the initial trial value for the root, an improved value x,4: is obtained in box 2 
with the algorithm. At first, with R =R,, the computation passes through box 3 where a second iteration 
is made to obtain starting values. Thereafter, with R=Rz, the process cycles through the loop of boxes 
4, 5, 6, 7, 2, 4, 5, 6, 7, 2, 4... . In box 4, q is computed and an improved value %,4; is then obtained. 
If &.4: is observed each cycle, it is found to rapidly converge to the solution of the equation. With this 
method, convergence is even found to occur in those iterative processes which were formerly divergent. 
The value of q is found to approach a constant which depends on whether the simple iterative process 
would have been convergent or divergent and monotonic or oscillatory. 


Editor’s Note 
If the successive values of q are not looked at or operated upon specifically, computing time may be 
saved (1 add and 1 divide) by using the form: 
n+1> = = 


6. Illustrative Examole 

Consider the equation x=sinh a x=W(e*—-e™). (8) 

Using the algorithm (8), it is to be iterated for its root x=0 using four different values for the parameter 
a so chosen as to demonstrate the four cases described in section 2. In each case, the equation is also 
solved using the method of section 5. As an initial starting value, let x,=1. 

Note that, in each case, q seems to tend toward a particular constant value. It is quite feasible 
to obtain a solution in each of the above cases by simply using (5) with a suitably chosen constant value 
for q. Furthermore, experience with other equations has shown that convergence can similarly be 
obtained and that the optimum value of q_ falls into certain ranges which are associated with the 


iterative behavior patterns as follows: 


ll 


2. 
R =R, 
| a= 
ik 3. | An-1 
Xy-1 = Xo 7 qe 
| X= a- 
= X= Xnt1 | 
| R=R, = + | 


Case Range of Optimum q 
1. Oscillatory Convergence 0<q<.5 
2. Oscillatory Divergence 5<q<l 
8. Monotonic Convergence q<0 
4. Monotonic Divergence l<q 


7. Acknow 
The author is indebted to Dr. Peter Henrici, formerly of American University and the National Bureau 
of Standards, for suggesting the method for computing q and contributing Section 4 of this paper. 


CASEI a=-0.5 (Oscillatory-convergent) CASE II a=-1.2 (Oscillatory-divergent) 


(eq. 3) X, (sect. 5) X, (eq. 3) X, (sect. 5) 
0 1.000 ——————> 0 1.000 —-_—_————> 
1 — .521 1 —1.509 
2 . 263 — .00348 .3840 2 2.978 .100 
3 — .182 —1.32x10-5 835 3 —17.801 0247, . 658 
4 .066 —1.65x10-" 4 9.45 x108 4.02x10- .546 
5 — .033 5 3.19x10-° 
6 .017 6 2.10X10-"! 
7 
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) CASE III a=0.5 (Monotonic-convergent) CASE IV a=1.2 (Monotonic-divergent) 


X, (eq. 3) Xa (sect. 5) X, (eq. 3) X, (sect. 5) 

0 1.000 0 1.000 ———————> 

1 .5621 1.509 —-——_——— 

2 .263 — .0863 —1.164 2 2.978 .729 1.53 

8 .182 3.9x10-* —1.021 38 17.801 .560 1.64 

4 .066 2.1x10-* —1.000 4 9.45 .278 2.72 

5 5 .107 8.77 

6 .017 _ 6 —_— .014 5.27 

7 .008 7 2.57x10-+ 5.90 
8 7.49x10-* 5.99 
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apply itself. 


The following glossary is a compilation of terms used in 
the computer and data processing field. It will serve to 
clarify terms used in this report. It is exhaustive in the sense 
that it includes almost every term that occurs at least once 
in the sources shown below. In many terms, explanations 
were added and examples were given for purposes of clarity. 
In other cases, a composite definition was made up from 
several sources. The engineering terms are defined according 
to the accepted practices of the profession. The author 
borrowed heavily from the “First Glossary of Programming 
Terminology” prepared by the Committee on Nomenclature 
of the Association for Computing Machinery, Grace Murray 
Hopper, Chairman. 

Information for the glossary was obtained from the following 


sources: 
“First Glossary of Programming Terminology”’ 

Association for Computing Machinery 

“TRE Standards on Electronic Computers: Definitions of 


Terms’. 
IRE, September 1956 
Goesary of Terms in the Field of Computers and Auto- 


Computers and Automation, Berkely Enterprises, Inc. 

Computing Laboratory 

Ballistic Research Laboratories 

“Automation Dictionary” 

Minneapolis-Honeywell, Inc. 

“Electronic Digital Computer Survey for the USAF-Glossary”’ 

Vitro Corporation of America 

“Introduction to Electronic Computers—Glossary”’ 
Prudential Insurance Company of America 

“TM-11-466 Radar Electronic Fundamentals—Glossary”’ 

United States Army 


AC 
a suffix meaning ‘automatic computer’’ as in ORDVAC, 
EDVAC, ENIAC, etc. 


ACCESS, RANDOM 

access to storage underconditions in which the next position 
from which information is to be obtained is in no way dependent 
on the previous one. 


ACCESS TIME 

(1) the time interval between the instant at which informa- 
tion is: (a) called for from storage and the instant at which 
delivery is completed, i. e., the read time; or (b) ready for storage 
and the instant at which storage is completed, i. e., the write 
time. (2) the latency plus the word-time. 


ACCUMULATOR 

the zero-access register (and associated equipment) in 
the arithmetic unit in which are formed sums and other 
arithmetical and logical results; a unit in a digital computer 
where numbers are totaled, i. e., accumulated. Often the 


STANDARDS 


The Standards Department shall publish in successive installments the ‘‘Glossary of Computer Engineer. 
ing and Programming Terminology” from the Aberdeen Proving Ground, BRL Report No. 1010. 

It is anticipated that the relative size of each installment will be sufficiently small as to facilitate digestion 
and criticism. The glossary itself is a rather extensive composite of all those currently available. We 
hope, therefore, that with enough discussion, deletion, and augmentation a valid, unambiguous and 
generally helpful glossary might be attained. To this particular end, the Standards Department shall 


accumulator stores one quantity and upon receipt of any second 
quantity, it forms and stores the sum of the first and second 
quantities, 


ACCURACY 

freedom from error. Accuracy contrasts with precision; 
e. g., a four-place table, correctly computed, is accurate; 
a six-place table containing an error is more precise, but not 
accurate. 


ADDER 
a device capable of forming the sum of two or more quan- 
tities. 


ADDRESS 

a label such as an integer or other set of characters which 
Pa a register, location, or device in which information 
is stored. 


ADDRESS, ABSOLUTE 
the label(s) assigned by the machine designer to a particular 
storage location; specific address. 


ADDRESS, RELATIVE 

a label used to identify a word in a routine or subroutine 
with respect to its position in that routine or subroutine, 
Relative addresses are translated into absolute addresses by 
the addition of some specific “reference” address, usually that 
at which the first word of the routine is stored, e. g. if a relative 
address instruction specifies an address n and the address of 
the — word of the routine is k, then the absolute address 
isn + 


ADDRESS, SYMBOLIC 

a label chosen to identify a particular word, function or 
other information in a routine, independent of the location 
of the information within the routine; floating address, 


ALLOCATE 

to assign storage locations to the main routines and sub- 
routines, thereby fixing the absolute values of any symbolic 
addresses. In some cases allocation may require segmentation. 


AMPLIFIER, BUFFER 

an amplifier used to isolate the output of any » Gules, e. g. 
oscillator, from the effects produced by changes in voltage or 
loading in subsequent circuits. 


AMPLIFIER, TORQUE 

a device which produces an output turning moment in 
proportion to the input moment, wherein the output moment 
and associated power is supplied by the device, and the device 
requires an input moment and power smaller than the output 
moment and power. 
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ANALOG 

the representation of numerical quantities by means of 
physical variables, e. g. translation, rotation, voltage, resist- 
ance; contrasted with “digital’’. 


ANALYZER, DIFFERENTIAL 
an analog computer designed and used sslentalty for solving 
many types of differential equations, 


AND 

a logical operator which has the property such that if P and 
Qare two statements, then the statement “P and Q” is true 
or false — according to the following table of possible 
conbinations 


Q P and Q 
false false false 
false true false 
true false false 
true true true 


The “and” operator is often represented by a centered dot/(-), 
or by no sign as in P. Q or PQ. 


AND-GATE 

a signal circuit with two or more input wires which has the 
property that the output wire gives a signal only if all input 
wires receive co-incident signals. 


AQUADAG 
a graphite coating on the inside of certain cathode ray tubes 
for collecting secondary electrons emitted by the screen, 


ARITHMETIC UNIT 
that portion of the hardware of an automatic computer 
in which arithmetical and logical operations are performed. 


ASSEMBLE 

to integrate subroutines (supplied, selected, or generated) 
into the main routine, by adapting, or specializing to the task 
at hand by means of preset parameters, by adapting, or chang- 
ing relative and symbolic addresses to absolute form, or 
incorporating, or placing in storage. 


ATTENUATE 

to obtain a fractional part or reduce in amplitude an action 
or signal. Measurement may be made as percentage, per 
unit, or in decibels, which is 10 times logio of power ratio; 
contrasted with amplify. 


AUTOMATION 

the entire field of investigation, design, development, 
application and methods of rendering or making processes 
or machines self-acting or self-moving; rendering automatic; 
theory, art or technique of making a device, machine, process 
or procedure more fully automatic; the implementation of a 
self-acting or self-moving, hence, automatic Process or 


AVAILABLE-TIME, MACHINE 

time during which a computer has the power turned on, is 
not under maintenance, and is known or believed to be operat- 
ing correctly. 


AZIMUTH 

the angular measurement in an horizontal plane and in a 
clockwise direction from a specific reference direction, usually 
a form of North, i. e., true azimuth is measured from true 
north, magnetic azimuth from magnetic north, grid-azimuth 
from grid north or thrust or base line. 
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BAND 
a group of recording tracks on a magnetic drum. 


BASE 
a number base; a quantity used implicitly to define some 
system of representing numbers by positional notation; radix, 


BEAM, HOLDING 
a diffused beam of electrons used for regenerating the charges 
stored on the screen of a cathode ray storage tube. 


BIAS 
the average D. C. voltage maintained between the cathode 
and control grid of a vacuum tube. 


BINARY 
or condition in which there are but two possible alternatives. 


BINARY, NUMBER 

a single digit or group of characters or symbols representing 
the total, aggregate or amount of units utilizing the base two; 
usually using only “0” and “‘1’’ digits to express quantity. 


BIQUINARY 
a form of notation utilizing a mixed base; see Notation, 
Biquinary. 


BIT 

see Digit, Binary, a contraction of binary digit. 
BLOCK 

a group of words considered or transported as a unit; an 
item; a message; in flow charts, an assembly of boxes, each 
box Tepresenting a logical unit of programming, usually 
requiring transfer to and from the high speed storage; in 
circuitry, a group of electrical circuits performing a specific 
function, as in a “‘block’’ diagram, in which unit, e. g. oscillator, 
is represented as a block (symbol). 


BLOCK, INPUT 
a section of internal storage of a computer reserved for the 


receiving and processing of input information. 


BOOTSTRAP 

the special coded instructions at the beginning of an input 
tape, together with one or two instructions inserted by switches 
or buttons into the computer; in circuitry, a positive feedback 
or regenerative circuit. 


BRANCH 
a conditional jump. 


BREAKPOINT 
a point in a routine at which the computer may, under the 
control of a manually-set switch, be stopped for a visual check 


of progress. 


BUFFER 

an isolating circuit used to avoid any reaction of a driven 
circuit upon the corresponding driving circuit, e. g. a circuit 
having an output and a multiplicity of inputs so designed 
that the output is energized whenever one or more inputs are 
energized. Thus, a buffer performs the circuit function which 
is equivalent to the logical “OR”. 


BUS 
a path over which information is transferred; a trunk; 
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pgpeten conductor, channel or line; a heavy wire or heavy 


CABLE 
an electrical conductor designed to provide common electric 
potential between two or more points. 


CABLE, COAXIAL 
a transmission line consisting of two conductors concentric 
with and insulated from each other. 


CALL-NUMBER 

a set of characters identifying a subroutine and containing 
information concerning parameters to be inserted in the sub- 
routine, information to be used in generating the subroutine, 
or information related to the operands; a call-word when exactly 
one word is filled. 


CAPACITANCE 

the property of two or more bodies which enables them to 
store electrical energy in an electrostatic field between the 
bodies. 


CAPACITY 
the upper and lower limits of the numbers which may be 
in a computer register, e. g., in the accumulator, 
e. g. the capacity of a computer may be ten decimal digits 
or the capacity of a computer may be +.00000 00001 to 
+.99999 99999. Quantities which exceed the capacity usually 
interrupt the operation of the computer in some fashion; the 
quantity of information which may be stored in a storage unit. 


CARD 

heavy, stiff paper of uniform size and shape, adapted for 
being punched in an intelligent array of holes. The punched 
holes are sensed electrically by wire brushes or mechanically 
by metal feelers. One standard card, is 73 inches long by 
3 and 4 inches wide and contains 80 columns in each of which 
any one of 12 positions may be punched. 


CARRIAGE, AUTOMATIC 

a typewriting paper guiding or holding device which is 
automatically controlled by information and program so as 
to feed forms or continuous paper to a set of impression keys and 
to provide the necessary space, skip, eject, tabulate, or pre- 
forming operations. 


CARRY 

(1) A signal, or expression, produced as a result of an 
arithmetic operation on one digit place of two or more numbers 
expressed in Positional Notation and transferred to the next 
higher place for processing there. 

(2) Usually a signal or expression as defined in (1) above 
which arises in adding, when the sum of two digits in the same 
digit place equals or exceeds the Base of the number system 
in use. Ifa carry into a digit place will result in a carry out 
of the same digit place, and if the normal adding circuit is 
bypassed when generating this new carry, it is called a High- 
Speed Carry, or Standing-on-Nines Carry. If the normal 
adding circuit is used in such a case, the carry is called a 
Cascaded Carry. If a carry resulting from the addition of 
carries is not allowed to propagate (e. g., when forming the 
partial product in one step of a multiplication process), the 
process is called a Partial Carry. If it is allowed to propagate, 
the process is called a Complete Carry. Ifa carry generated 
in the most significant digit place is sent directly to the least 
significant place (e. g., when adding two negative numbers 
using nine complements) that carry is called an nd-Around 


Carry. (3) In direct subtraction, a signal or expression as 
defined in (1) above which arises when the difference between 
the digits is less than zero. Such a carry is frequently called 
a Borrow. (4) The action of forwarding a carry. (5) The 
command directing a carry to be forwarded. 


CATHODE-FOLLOWER 

a vacuum-tube circuit in which the input signal is applied 
to the control grid and the output is taken from the cathode, 
possessing high input impedance and low output impedance 
characteristics. 


CELL 

storage for one unit of information, usually one character 
or one word; usually a location specified by whole or part of 
the address and of the faculty of store; specific 
terms as column, field, location and block are preferable when 
appropriate. 


CELL, BINARY 
an element that can have one or the other of two stable 
states or conditions and thus can store a unit of information, 


CHANNEL 
a path along which information, particularly a series of 
digits or characters, may flow. In storage which is serial 
by character and parallel by bit (e.g., a magnetic tape or 
in some coded-decimal computers), a channel comprises 
several parallel tracks. In a circulating storage a channel is 
one recirculating path containing a fixed number of words 
stored serially by word. 


CHARACTER 

one of a set of elementary symbols such as those correspond- 
ing to the keys on a typewriter. The symbols may include 
the decimal digits 0 through 9, the letters A through Z, 
punctuation marks, operation symbols, and any other single 
symbols which a computer may read, store, or write; a pulse 
code representation of such a symbol. 


CHECK 
a means of verification of information during or after an 
operation. 


CHECK, BUILT-IN OR AUTOMATIC 

any provision constructed in hardware for verifying the 
accuracy of information transmitted, manipulated, or stored 
by any unit or device in a computer. Extent or automatic 
checking is the relative proportion of machine processes 
which are checked or the relative proportion of machine 
hardware devoted to checking. 


CHECK, DUPLICATION 

a check which requires that the results of two independent 
performances (either concurrently on duplicate equipment 
or at a later time on the same equipment) of the same opera- 
tion be identical. 


CHECK, FORBIDDEN-COMBINATION 

a Check (usually an Automatic Check) which tests for 
the occurrence of a nonpermissible code expression. A self- 
checking code (or error-detecting code) uses code expressions 
such that one (or more) error(s) in a code expression produces 
a forbidden combination. A parity check makes use of a 
self-checking code employing binary digits in which the total 
number of 1’s (or 0’s) in each permissible code expression is 
always even or always odd. A check may be made for either 
even parity or odd parity. A redundancy check employs a 
self-checking code which makes use of redundant digits 
called check digits. 
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NEWS AND NOTICES 


ACM CHAPTER NEWS 
Dallas-Fort Worth Chapter: 

On May 6 the Dallas-Fort Worth ACM Chapter heard Dr. John Carr, National President, speak on 
the subject “Computers and Computing in the Soviet Union.” This was a dinner meeting with about 
80 people in attendance. 


Houston Chapter: 
“Reporting Computer Performance to Management”’ was the subject of a talk by Mr. Jim Campise, 
Coordinator of Electronic Data Processing for Hughes Tool Company, at the April 30 meeting of the 
Houston ACM Chapter. 
The next meeting is scheduled for June 4. Dr. Bernart Gruenbaum, consulting mathematician for the 
Shell Oil Company, will speak on ‘“‘Mathematical Operations with Numerical Operators.” 


San Diego Chapter: 

On April 17, following cocktails and dinner, the San Diego ACM Chapter heard Dr. John Stroud of 
the U. S. Naval Electronics Laboratory speak on “The NTDS Unit Computer’ (alias “The Countess’’). 
This machine reminded some of the listeners of the Remington Rand 1103 on which they used to program. 
It was evident that this machine would be a continual challenge to the professional programmer due to 
its “infinite” variations which look somewhat like microcoding. (Editor’s note: This machine is also 
called the Univac M-460; see Los Angeles Chapter notes) 

At the May 15 meeting Dr. Donald Kerst of General Atomics spoke on “‘Applications of Computers 
to Accelerator Design.” Dr. Kerst, a member of the National Academy of Sciences, is the inventor of 
the Betatron nuclear accelerator. Before coming to San Diego he was Technical Director of MURA 
(Midwestern Universities Research Association). He is now Project Leader of the Thermonuclear Energy 
Research Program at General Atomics. 

The San Diego Council meeting on May 6 was attended by Chic Terrell, Paul Lewis, Tom Dines, James 
Carr, Ward Sangren and Charles Swift. The business items included: (1) a decision to submit to the mem- 
bership a proposed by-law revision to effect a more rapid election process, (2) plans for a June meeting, 
(8) plans for a late summer social event—Florence Oglebay was appointed chairman for the event, and 
(4) plans to exchange newsletters with the Los Angeles Chapter. 


Los Angeles Chapter: 

Dr. Maurice Halstead of the Naval Electronics Laboratory will describe ““The Univac M-460—A New 
Development in the General Purpose Computer Field” at the June 4 meeting. He will outline the char- 
acteristics and potential applications of the new solid-state, stored-program computer with large-scale 
capabilities in a small package. Intended for the rapid handling of large quantities of complex data, it 
emphasizes random access storage and communication with external devices. The M-460 contains 32,768 
words of core built into an area only 3’ x 3’ x 6’. 

The booth sponsored by the Los Angeles Chapter at the 1958 WJCC was a distinct success. Over six 
hundred dollars were taken in by those manning the booth, a large share of which was accounted for by 
the sale of 108 copies of the 1957 Proceedings on New Computers. Fourteen national and seven local 
ACM memberships were obtained. The following members participated in these endeavors: Ben Handy 
(Litton Industries) and Robert Rector (Space Technology Laboratories), Co-Chairmen, Betty Abrams 
(Litton Industries), William Anderson (The RAND Corporation), Paul Hildebrandt (System Develop- 
ment Corporation), Gene Jacobs (The RAND Corporation), Sherman Klein (Hughes Aircraft), Joe Klep 
(Space Technology Laboratories), J. D. Madden (System Development Corporation), Bob Mallet (North 
American Aviation), Al Reichenthal (Hughes Aircraft, Fullerton), and Hal Richmond (System Develop- 
ment Corporation). 

Summaries (limited to less than 1,000 words) of technical papers for the August 21 one-day technical 
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symposium, “Let the Computer Decide”, are now being received by Gerhard Reitz, 5080 Fallbrook, 
Woodland Hills, Calif. A major purpose of the meeting is to provide a first opportunity to the newer 
people in computing to present papers before a technical group. The symposium will be held at UCLA, 
and plans for the program include a luncheon with a renowned guest speaker and possibly a tour of the 
Western Data Processing Center, which will have an IBM 709 at that time. The Los Angeles Council 
has decided to publish in early August an extra issue of the DATA-LINK, the regular chapter newsletter, 
in order to publicize this symposium. 

Membership in the Los Angeles chapter has reached 489. Almost 14 of these people are from System 
Development Corporation; this is a record of the substantial contribution of effort on the part of SDC’s 
ACM representative, Virgil Thurlow. 

A summary of the accomplishments of the Los Angeles chapter during the past two years was made 
by the present Executive Council prior to the June elections. The Council’s report included the following: 
(1) Membership tripled to approximately 500, and the treasury quadrupled to nearly $1,000 during the 
period of office; (2) The monthly meetings were of high technical standards and were well attended with 
an average attendance around 90 and with a maximum attendance of 180; (3) A number of contributions 
were made to secondary education; (4) Two full-day technical sessions entitled “Reports from the Manv- 

_ facturers” were arranged in conjunction with the WJCC meetings of 1957 and 1958, at which new com- 
puting equipment was discussed; (5) A full-day technical meeting for the fall of — was arranged; and 
(6) A regular chapter newsletter, the DATA-LINK, was established. 


UNIVERSITY ACTIVITIES AND EDUCATION PROGRAMS 
® Bendix Computer Division has announced two new G-15 university installations, dated May 2, 1958: 


Installation Location Director 
Michigan College of Mining Houghton, Michigan Prof. G. C. Byers 
and Technology 
University of Arkansas Fayettville, Arkansas Prof. Warren Gifford 
Other installations previously announced by Bendix are: 
M.I.T. Naval Supersonic Cambridge, Mass. James L. Langley 
Laboratory 
Cornell Aeronautical Labs Buffalo, New York LeRoy D. Wilder , 
UCLA Los Angeles, Calif. Dr. Morris Asimow 
University of Delaware Newark, Delaware Dr. Robert Jackson 
Pomona College Claremont, Calif. Dr. Chester Jaeger 
Dr. Charles Fowler 
University of Manitoba Ft. Gary, Manitoba, c/o Mathematics Dept. 
Canada Rm 208, Adm. Bldg. 
McMaster University Hamilton, Ontario, Dr. M. A. Preston 
Canada 


® The Universities of the Southwest Computing Center Conference was held at Southern Methodist 
University on May 16-17. Principal speakers on the program were Dr. R. B. Johnson, Southern Meth- 
odist University; Dr. A. Wayne Wymore, University of Arizona; Dr. E. I. Organic, University of Houston; 
Dr. R. E. Greenwood, University of Texas; Dr. John Hamblen, Oklahoma State University; Mr. R. L. 
Smith, Texas A & M College; Dr. James M. Robinson, Jr., University of Texas; and Dr. Jim Douglas, Jr., 
Rice Institute. 

® At the meeting of the Michigan Schoolmasters’ Club on the campus of the University of Michigan 
on May 9, the principal speaker for the Mathematics Conference was Dr. Bernard A. Galler of the Uni- 
versity of Michigan. : His topic was “High Speed Computers, Basic Principles of Design and Application.” 

® An elaborate data processing center will be presented to Brown University as a gift. Dr. Barnaby 
C. Keeny, president, said the center will be established in memory of the late Thomas J. Watson, Sr., a 
computer pioneer. Sponsors are his widow and their son, Thomas J. Watson, Jr., president of IBM. 

Machines of various types and from different manufacturers will be installed at the center which will 


18 


man 
basi: 
Busi 
: 
: 
: 
: 
Fitt 
: 
Stru 
: 
Adv 
iv 
Wor 
Cak 
j 


include a 2,000 sq ft. computer room, adjoining lecture and conference room, offices and equipment space. 
(Courtesy Datamation) 

® New York University and IBM jointly sponsored a symposium on computing in the Chemical In- 
dustry on May 13-14. It was held at the New York University College of Engineering. The program 
was designed to stimulate the use of computers in the chemical field. 

® Case Institute of Technology is offering a short course on Operations Research in Production and 
Inventory Control from June 2 through June 13. The fee will be $375 which includes ten luncheons, six 
dinners, texts and supplies. 

® IBM is offering a Manufacturing Control Conference for Professors of Industrial Management and 
Industrial Engineering. This conference will be held at Endicott, New York, from June 23 through 
June 27. The conference will be keynoted by T. T. Holme, Professor of Industrial Engineering and Chair- 
man of the Department of Industrial Administration, Yale University. 

® During the week of July 21, IBM is sponsoring a meeting of university computing center directors 
at Endicott, New York. The meeting is being organized by attending members, and IBM is merely 
acting as host. The committee organizing this seminar consists of: Dr. T. A. Keenan, University of 
Rochester, Dr. W. B. Kehl, University of Pittsburgh and Dr. Alan Perlis, Carnegie Institute of Technology. 

The purpose of the meeting is to provide the directors with an opportunity to bring themselves up to 
date on the recent developments at the various university computing centers and to explore on a collective 
basis the future trends. The tentative agenda: “Role of Computing in Graduate Curriculum,” “Numerical 
Analysis,” “Operations Research,” “Learning Theory,” “Language Translation,” “Statistics, Logic and 
Automata,” and “Table Building.” 

® IBM is conducting a special course “Introduction to Data Processing for Professors in Schools of 
Business Administration” in Endicott, New York, during the period August 11-29. This course is de- 
signed to provide professors who are interested in teaching accredited courses in data processing with a 
background in data processing. 

® Whittier College in California has scheduled a weekly evening class, “Introduction to Digital Com- 
puters for Business,” under the direction of Reginald Davis of General Petroleum Corporation’s comput- 
ing center. ElectroData Division of Burroughs Corporation in Pasadena has provided instructional 
material and field trips; Burroughs 205, 220 and E101 computers are used as operational models by the 
businessmen and postgraduate students. 

® University of Michigan, Stanford University, and California Institute of Technology are the delivery 
destinations for three Type 797 computers now located at Northrop Aircraft in Los Angeles. These 
computers, developed jointly by Northrop and IBM, are based on the CPC (Card-Programmed Calcula- 
tor), but have many advanced features. They will be used at the universities for training in the use of 
computers and for problem solution. 

® The University of Houston has announced its 1958 Summer Program. Two courses and two work- 
shops are being offered as follows: 
Numerical Analysis (June 30-July 18). Topics include: Numerical Computation (error analysis) ; Infinite 
Series (including functional approximation); Matrix Theory and Linear Systems; Solution of Non-Linear 
Equations; Finite Differences; Ordinary and Partial Differential Equations; and Special Topics (Curve 
Fitting, Linear Programming, Monte Carlo Methods). Tuition: $300. - 
Workshop in Engineering Applications (August 4-6). Topics include: Axial Stress Distribution in Pinned 
Structures; Axial Stress Distribution in Indeterminate Structures; Moment Distribution in Rigid Frames; 
and Stress Distribution in Laterally Loaded Piles. Tuition $75. 
Advanced Programming Techniques (August 18-22). Topics include: Purpose and Use of Compilers, 
Translators, and Interpreters; Typical Existing Systems—For Transit, FAST, Humble Coding System; 
General vs Special Purpose Interpreters; Advanced Programming Techniques vs Machine Language; 
Design of Translators and Interpreters; and Debugging Techniques. Tuition: $100. 
Workshop in Chemical Engineering Equilibrium Stage Calculations (August 25-29). Topics include: 
Preparation and Correlation of Thermodynamic Data; Vapor-Liquid Equilibrium; Equilibrium Flash 
Calculations; Theoretical Stage Calculations; Tray Design; and Fractionator Simulation for Economic 
Studies. Tuition: $100. 
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Applications and requests for information should be directed to R. L. Motard, Computing and Data 
Processing Center, University of Houston, Houston 4, Texas. 

® The University of Utah, in Salt Lake City, and the University of Denver, Colorado, have each ordered 
Burroughs 205 electronic computing systems for use in laboratory instruction, statistical analysis and 
research ranging from air pollution studies to high-frequency radio design. Other educational institutions 
currently employing the 205 include the California Institute of Technology, University of Dayton, Pur- 
due University, Stanford Research Institute, and the University of Chicago. 

Burroughs desk-sized E101 electronic computers are installed at the Massachusetts Institute of Tech- 
nology, Princeton, Harvard, Georgetown and New York universities, and the universities of Pennsylvania, 
Detroit, Cincinnati, and Missouri. Special financial arrangements are made by Burroughs Corporation 
on university contracts to facilitate computer purchases. 

® The College of Business Administration of Roosevelt University in Chicago, Illinois, held a Systems 
and Procedures Conference on June 12 to 13. The topics for the workshop sessions included the following 
subjects: Long Range System Planning, the Organization and Operation of a Systems and Procedures 
Department, New Machine Accounting Procedures, Control Forms, Charts and Graphs, Integrated 
Data Processing, Linear Program, Electronic Data Processing—Cost Control Applications, and Auto- 
mation—Challenge to Industry and Labor. 

® The National Science Foundation is authorized to provide a limited number of travel grants for the 
purpose of assisting qualified scientists who wish to attend certain conferences, congresses, and other 
meetings of scientists held abroad which are concerned with research in the sciences. Decisions will be 
made by the Foundation concerning specific meetings for which travel support can be extended. Appli- 
cation forms for financial assistance should be submitted prior to June 30 for travel between October 1 
and March 31 and prior to December 31 for travel to.be performed between April 1 and September 30. 
Requests for application forms should be addressed to the Assistant Director for Mathematical, Physical, 
and Engineering Sciences, National Science Foundation, Washington 25, D. C. 


COOPERATIVE PROGRAMMING GROUPS 
GUIDE: 

GUIDE is an IBM 702/705 Cooperative Users Group. It was organized in early 1957 and now numbers 
105 member installations. Membership is open to companies with a 702 or 705 installed or companies 
which have a firm order for such a machine and are actively programming. The member firms represent 
a cross section of American industrial and government installations. About five foreign installations are 
also represented. The delegates from each installation meet semiannually to discuss common problems 
in programming, operation, equipment, applications and other areas of mutual interest. The Program- 
ming Committee of GUIDE collects programs from the member installations which are discussed at the 
meetings and then made available to those requesting them. To date thirty-six programs have been 
made available. In addition the membership is working on two cooperative programming projects in 
which individuals from the various member installations participate. The first is the development of a 
FORTRAN scientific programming system for the 705 Models I and [I. This project has been underway 
since September, 1957. More recently, a working team has been formed to make improvements and 


additions to the Autocoder programming system for the 705. The Programming Committee works closely . 


with the IBM 702/705 Applied Programming Department. Currently GUIDE is working with IBM 
on development of the specifications for Model III 705 utility programs, sorting routines, subroutines, 
and other general programs. 


EXCHANGE: 

The Steering Committee of EXCHANGE (Bendix G-15 Computer Users Organization) met April 23-24 
in Washington, D.C. Plans were made for the general meeting to be held September 26-28 at the Drake 
Hotel in Chicago. A report was made on the program exchange procedure that has been established. 
Bimonthly reports are being sent to the users, containing an up-to-date index and an abstract on all pro- 
grams turned in to the Exchange Library. Those desiring specific programs may then request the full 
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description, program tapes, and coding sheets. As there are several hundred programs in the users’ li- 
brary, this was a necessary step to replace the former procedure of automatically distributing all programs. 

The EXCHANGE committee on civil engineering applications will hold its quarterly meeting July 2-3 
at Mackinac Island, Michigan. 


SHARE: 

A statement of policy with regard to distribution of SHARE material to non-members will be established 
and presented to IBM, which has been maintaining this list so far. The Executive Board desires that 
anyone with a legitimate interest have access to all materials distributed through SHARE but does not 
wish to burden its members by subjecting them to continual requests. 

At the 1958 Western Joint Computer Conference in May at Los Angeles, five of the seven members 
of the SHARE Executive Board held an informal meeting. The activities of the UNCOL (Universal 
Computer Oriented Language) Committee were discussed. Although the first progress report had been 
distributed so recently that members have not had an opportunity to return comments, it was decided to 
authorize the publication of pertinent parts of it in the Communications, along with appropriate explana- 
tions that it did not yet represent opinions of anyone but the authors. Since the subject implies com- 
patibility among all different types of machines, it is the desire of SHARE to stimulate discussion through- 
out the entire computing profession. 


NEWS ITEMS 
® The Federal Telecommunication Laboratories, the research and development division of IT and T, 


has designed a general purpose electronic computer for application in data processing systems. Referred 
to as the FTL Computer, the first system will be delivered to the First National City Bank of New York 
City, for personal credit operations. The computer has 100 words of magnetic core storage, 10,000 words 
of magnetic drum storage, and 15 million words of magnetic tape storage. 

® At the Western Joint Computer Conference in Los Angeles in May, 1958, Mr. Philippe Dreyfuss 
of the Bull Machine Company, Paris, France, described their new Gamma 60 computer. The audience 
was surprised at the advanced nature of the systems design of this new machine. The computer will 
contain four distinct processing units, all of which can be operating simultaneously. Special instructions 
are available to facilitate the simultaneous solution of many different types of problems. Many new 
instruction techniques are available such as an infinite chain of indirect addresses and instructions which 
allow the program to branch to two processing units and to return again to single control. Mr. Dreyfuss 
announced that the computer is scheduled for completion in about one year. 

® Telemeter Magnetics, Inc., in Los Angeles, has announced a line of data translators for translating 
data from one processing system to another, or from one medium to another in off-line operation. Design 
is based on the building block concept, whereby custom installations to suit individual needs can be con- 
structed from standard modules. 

® Fischér and Porter Company of Pennsylvania has announced a new analog-to-digital converter, fully 
transistorized with a speed of 6000 independent conversions per second. It operates by comparing analog 
input voltages with an internal reference voltage derived by summing weighed currents from a precision 
power supply. A conversion can be initiated by a push button on the front panel or by an externally 
applied 2-volt transient. Neon indications in binary decimal code visually display readings. Reset can 
be accomplished by either push button or externally applied transient. Write Fischer and Porter Co., 
Dept. WEN, 641 Jacksonville Road, Hatboro, Pennsylvania, for further information. (Courtesy San 
Diego Computer Newsletter.) 

® The new Espco Voltage-Digital Converter Model B-617 converts input voltages to four binary-coded 
decimal digits with an accuracy of + .05% of reading + 14 the least significant binary digit, at the rate 
of more than 3700 in one second. The unit may be used for data logging, data processing, process control, 
and computer linkage applications. Many critical variables, such as temperature, pressure and deflection, 
are scanned in a fraction of asecond. Write Epsco, Inc., Dept. WEN, 588 Commonwealth Ave., Boston 15, 
Massachusetts, for further information. (Courtesy San Diego Computer Newsletter.) 

® The ALWAC III-E magnetic tape system is now in full production at the Hawthorne plant. Units 
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are undergoing acceptance tests at installations in the United States and Canada. These tape units read 
and write at better than 21,000 characters per second. Up to 16 units may be connected to one ALWAC 
III through the magnetic core buffer. 

© A new small size Mach C variable density research wind tunnel has been designed and built by Space 
Technology Laborarories, a division of The Ramo-Wooldridge Corporation, for carrying out magneto- 
aerodynamic boundary layer research studies for the Air Force Ballistic Missile Division, ARDC. Auto- 
matic recording of data and test measurements is made possible through use of special equipment integral 
with the wind tunnel installation. 

® The IBM 704 installation (8192 words of core storage, 1 drum unit, and 5 magnetic tape units) at 
the Jet Propulsion Laboratory in Pasadena will begin September 15 and acceptance is scheduled for 
October 1. 

® Marquardt Aircraft’s 704 installation now includes an 8K core and seven tape units. 

® Douglas Missiles Division has a second IBM 704 on order, which will be a 32K machine, as well as 
a 709 for delivery late in 1959. The latter will replace one of the 704’s. 

® Convair-San Diego has a 32K core on their 704 installation. Also, Convair-San Diego is now tied 
to Convair-Pomona with an IBM transceiver which punches cards remotely. 

® Unofficial word is that 709 deliveries in Southern California will be made approximately in this 
order: Western Data Processing Center, August, 1958; Lockheed Aircraft, September, 1958; System De- 
velopment Corporation, September, 1958; Douglas Aircraft Company in Santa Monica, September, 1958; 
Rocketdyne (North American Aviation), November, 1958; North American Aviation, Los Angeles Divi- 
sion, January, 1959; Convair-San Diego, early in 1959; Northrop, late in 1959. It is believed that Convair 
Astronautics, Hughes Aircraft, The RAND Corporation, The Ramo-Wooldridge Corporation, and Service 
Bureau Corporation have 709’s on order, delivery dates unknown. 

Original plans called for Southern California customers to use the Western Data Processing Center 
machine for the pre-delivery testing time allowed by IBM to each 709 customer. Since the WDPC ma- 
chine will not be available until around the first of September, Southern California users expect to co- 
operate in using the Poughkeepsie machine. In June SHARE Committee members will participate actively 
in checkout of the SHARE 709 System. In July checkout of their own utility systems will be commenced 
by several of the installations expecting early 709 delivery. The last phase, beginning about mid-July, 
will consist of checkout of applied programs. This will be done principally by air-mailing tapes back 
and forth on a rigid schedule. 

e The Share Cooperative Planning Group for IBM 704/709 has designated a universal language com- 
mittee from its membership. The first report of this universal language committee refers to a 3-level 
language hierarchy involving a problem oriented language (POL), a universal oriented computer language 
(UNCOL), and a lowest level of machine language (ML). Some interesting techniques have been developed 
whereby it would be possible for a new computer group to “boot-strap”’ itself into a position of automatic 
programming capability upon receiving a new machine. The SHARE group wishes to stimulate discussion 
throughout the industry on this topic. 

® The Ramo-Wooldridge Corporation (Space Technology Laboratories) announces the completion of 
the IT Compiler for the UNIVAC 1108A computer. Compiling speeds on the 1103A with this 1103A 
computer program are extremely fast; it generates instructions at the rate of about 10 per second. The 
IT Compiler has now been prepared for the Datatron computer, the IBM 650 and the UNIVAC Model 
1103A computer. Also by the use of “For Transit,”’ programs written in an abridged FORTRAN language 
can be translated'to the IT language. The IT language is the most universal language in use in the world 
today in the sense of its being available for translation into a large number of computer languages. 

® The United States Army has announced the award of an automatic programming contract to the 
University of Pennsylvania. In carrying out this contract, the University of Pennsylvania will develop 
an automatic programming language which will be universal in application to all Army data processing 
activities. Remington Rand Univac in Philadelphia will help in the work on the contract. Carnegie 
Tech and Sylvania Electric Company-will also receive financial support from the Army for developments 
in automatic programming. 

® Intercom 1000, designed for use with the Bendix G-15 computer, is a new programming method 
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which can be learned in four hours or less with no previous computer experience. No scaling is required 
for fixed-point input or output. Computation and optional input-output are in floating decimal point 
form with a positive or negative range of magnitude from 10-** to 10**. Input-output numbers are 12 
digits in length by tape or card. The system employs 42 commands: nine for arithmetic, eight for transfer 
of control, eleven for input-output, six for special purposes, and eight controlling index registers. Sub- 
routines for common functions are included and may be used with one command. 

® An original method for obtaining force and moment test data in direct digital form is being studied 
at the Southern California Cooperative Wind Tunnel operated by California Institute of Technology for 
Convair, Douglas, Lockheed, McDonnell, and North American. B. J. Electronics Division of Borg- 
Warner Corporation, developed the force and moment digitizing system used for this study. Drag, lift, 
and cross-wind forces, and pitch, yaw, and roll moments are computed. A system signal commutator 
sequentially samples transducer signals controlling operation of the data digitizing system to digitize, 
totalize, and subtract forces and moments. 

® Scholars who are deciphering the Dead Sea Scrolls now have an electronic computer to assist them. 
An IBM 705 has been programmed to make “educated guesses’’ to fill in gaps in scroll fragments by scan- 
ning preceding and following words and sorting out the most likely context. There are now 29,245 words 
of the Dead Sea Scrolls now under study. These have been indexed alphabetically on punched cards. 
By means of this mechanical concordance scholars can study a word in its varying contexts in approxi- 
mately three minutes instead of days. 

® The Boston Naval Shipyard will be equipped with a Burroughs 205 computing system from Electro- 
Data in Pasadena in mid-July. The first task for the Burroughs 205 will be the automatic payroll prepara- 
tion; later the machine will prepare management reports, accumulate job order costs, forecast workloads, 
centralize work scheduling and deficiency reports, and control inventories. A two year payout is antic- 
ipated. 

® Bendix Computer Division recently held a special demonstration for Los Angeles press representatives 
—1957 income tax computation on a Bendix G-15D. The newsmen were supplied with a special ques- 
tionnaire summarizing the 1040 form and the Bureau of Internal Revenue instruction sheet; the individual’s 
tax information was fed into the computer in approximately one minute; the return was calculated in 
about seventeen seconds and then typed out on a standard 1040 form. 

® The Department of Corporations and Taxation, 18 Tremont Street, Boston, Massachusetts, is now 
using a Burroughs E-101 to audit corporate tax returns. The computer program handles the recomputa- 
tion in less than one minute and prints out the totals exactly as they appear on the submitted form. 

® Customer Engineering reports on the operation statistics of average figures on four of the more 
heavily scheduled Bendix G-15D’s for the first seventeen weeks of 1958 are reported as follows: Machine 
No. 71—productive time 141 hours, maintenance 4% hour; Machine No. 58—productive time 82 hours, 
maintenance 1 hour; Machine No. 77—productive time 111 hours, maintenance 3 hours; Machine No. 60— 
productive time 121 hours, maintenance 4% hour. During this same period the over-all average uptime 
for all Bendix serviced G-15Ds was 96.7%. Uptime is based on productive time vs scheduled time. 
_ © James R. Bradburn, Vice President of Burroughs Corporation and General Manager of its Electro- 
Data Division in Pasadena, gave the following opinion on the question of computer lease vs computer 
purchase before the 11th annual convention of the National Federation of Financial Analysts Societies: 
“Tt can be demonstrated, for instance, that on one-shift operation for any given application, purchase 
as opposed to lease may yield a net annual savings equaling 10% on money invested. On double-shift, 
this return can exceed 20%. The prevailing fast tax writeoff obviously sweetens the purchase cup all 
the more. Yet, out of those obsolescence jitters, a majority of computer users (about 4 to 1) continue 
to lease.’’ 

® Mr. Joseph Slap has accepted an appointment as Assistant General Manager of the ALWAC Com- 
puter Division of El-Tronics, Inc. 

® Mona S. Hersh, who had been with Remington Rand Univac for almost two years has assumed the 
position of Research Assistant in the Electronic Data Processing Division of Lybrand, Ross Bros. and 
Montgomery in Philadelphia. 
23 


ae 
4 
= 


® Norman Schneidewind, formerly UNIVAC Scientific Representative with the Los Angeles Remington 
Rand Univac Division, is now with the Title Insurance and Trust Company, in Los Angeles, studying 
the feasibility of installing electronic data processing equipment at that organization. The files to be 
processed include over two million parcels of property in Los Angeles County alone. 

® Matt Cherico, previously with Ballistic Research Laboratories (Aberdeen, Maryland) and Westing. 
house Atomic Power, has joined Convair Astronautics in San Diego, California. 

© In August, 1958, Nelson M. Blackman will take a two-year leave of absence from his job at the Syl- 
vania Electronic Defense Laboratory, Mountain View, California, to become a Scientific Liaison Officer 
at the Branch Office of the U.S. Office of Naval Research in London, England, where he will carry on 
liaison with European scientists in the field of electronics. 

® Charles A. O’Malley, who has been District Sales Manager for IBM, has been promoted to a position 
on the Western Regional Staff. His replacement as new District Sales Manager is C. L. Hardway. 

® Richard A. Terry has been named Manager of Advertising and Sales Promotion for Telemeter Mag- 
netics, Inc., in Los Angeles. Prior to this appointment, Mr. Terry was with Remington Rand Univac in 
St. Paul and Minneapolis-Honeywell in Philadelphia. 

® Vincent A. Van Praag, Director of Marketing for Packard Bell Computer Corporation, is a new 
member of the Los Angeles ACM Board of Representatives. 

© Bert Whisler, formerly with Bendix Computer Division, has joined Litton Industries in Beverly 
Hills, California. 

® Gil Stockwell has moved to System Development Corporation in Los Angeles from Pan American 
Airways. 

® Alice Hammond has left North American Aviation to join Space Technology Laboratories. 

® Lloyd Hubbard, Applied Science Field Manager at IBM in Los Angeles, spoke on “Automatic Pro- 
gramming Techniques” at a May 22 dinner meeting of twenty-five computer enthusiasts in San Antonio, 
Texas. This group is not affiliated with ACM as an official chapter yet, but has been gathering as an 
“unofficial’”” ACM chapter for some time. 

® Jackson W. Granholm, editor and publisher of Computing News has reported that Cecil Hastings 
“has decided not to publish his Approximation Newsletter in Computing News, though it did appear 
therein for a few issues.”” Mr. Granholm also reports that for immediate attention, Computing News 
subscription inquiries should be addressed to the Business Manager, and material for publication should 
be addressed to The Editors, both c/o Computing News, 12805 64th Avenue South, Seattle 88, Washington. 

© A new journal on computers has been started in Czechoslovakia. Entitled “Automatisace,” its first 
issue appeared in January, 1958. D. Jaroslav Paé is Scientific Editor. 

® Automation Consultants of New York is now publishing the “Office Automation News Bulletin,” 
which emphasizes the latest developments in integrated and electronic data processing, especially for 
business applications. 

® The 1957 Annual Report of the National Bureau of Standards (NBS Miscellaneous Publication 228, 
143 pages) summarizes the 1957 research and development activities of the Bureau in the physical sci- 
ences. In the field of data processing systems, automatic scanning equipment was designed that permits 
a digital computer to accept automatically an image from a photograph into its memory. The device 
then reproduces a facsimile copy from its memory or displays the image as modified by internal processing. 
(Copies of this publication may be ordered from Superintendent of Documents, U.S. Government Printing 
Office, Washington 25, D. C. at 45 cents each). 

® With the May, 1958 issue, the International Association for Cybernetics started publication of a 
quarterly review called ““Cybernetica.” Each issue will be about 16 x 24 ems in size and will consist of 
about 70 pages (an average of four articles on subjects relating to the various domains of cybernetics). 
Whenever possible “Recent Publications” in the cybernetics field will be listed, and one page will regularly 
be devoted to news of the IAC. Contributed articles are solicited from all specialists in cybernetics as 
well as the nearly 1000 members of the association who represent 33 countries. Articles will be published 
in either French or English according to the wishes of the author. Subscription information may be ob- 
tained from Secretariat, Association Internationale de Cybernetique, 18, Rue Basse—Marcelle, Namur 
(Belgique). 
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The first issue contains articles by George R. Boulanger, Norbert Weiner, Louis Conffignal, John Die- 
bold, Aurel David, and Pierre Auger. 

Also available from the association are the proceedings of the International Meetings for Information 
on the economic and social implications of Automation, organized by the association in December, 1957. 
The texts of the lectures in full are printed for the presentations by George Boulanger, Hyacinthe Du- 
preuil, Joan Woodward, Maurice Lachin, Robert Van Egten, Robert Caussin, Max Gottschalk, Aurel 
David, Fred Polak, Emile Dassel, Lucien Mehl, and Walter Schevenels. 

® Summaries of several of the technical papers presented at the 13th National Meeting of the Asso- 
ciation for Computing Machinery, June 11-13, 1958 at the University of Illinois have been assembled 
into a set of preprints which will be available at $3 per set until September 15, 1958 from ACM, 2 East 
68rd Street, New York 21, New York. Not all papers are represented since the authors were not required 
to submit their material. The general sessions of the conference included: Differential Equations, Com- 
puter Design, Computer Research in the University, the SHARE 709 System, Matrix Computations and 
Programming, Algebraic Translation, Data Processing, Error Analyses, Satellite Computations, Sta- 
tistics, Sorting, Language Translation, Simulation, etc. 

® As their “answer to the serious problem of the small engineering firm that can’t afford even the lowest 
cost computer,’’ seven downstate Illinois engineering firms, all of them competitors, have formed a unique 
corporation, the Midwest Computer Service, Inc. The major assets are an office and a Bendix G-15D 
general purpose computer. The important advantage is that while the corporation’s member firms con- 
tinue as competitors, they have gained the ability to give stiffer competition to larger firms. 

® The simulation facility of the Airborne Systems Laboratory of Hughes Aircraft Company was re- 
cently remodeled to accommodate new Electronic Associates equipment. The installation, which is one 
of two simulation facilities at Hughes, now contains about 400 amplifiers (of which 120 are of the integra- 
tor type), 88 multiplying and resolving servos, 532 potentiometers, 56 recording channels, and several 
digital voltmeters, along with the automatic extended read-out feature. These components may be tied 
together into one large simulation or tied into units to make up as many as seven independent problems. 
The remodeling provided new air conditioning, including a wind screen for isolation of the digital computer 
area from the rest of the laboratory. The layout also provides a view of the digital computer area from 
all analog consoles. 

® General Electric Company’s Computer Department is planning to start construction next month 
on its new $3 million, 104,000 sq ft plant in Deer Valley Park near Phoenix, Arizona. It is stated that 
this will, then, bring GE’s investment in its Phoenix facility to $5 million. In the first part of 1959 it is 
estimated that 500 people will be working in this new plant with 130 more to follow shortly. 

© A new division to handle operations research problems concerned with the Shore Based Command 
Center Complex of the Navy has been established in the Applied Mathematics Laboratory of the David 
Taylor Model Basin. This division will be engaged in operational, mathematical, functional, and pro- 
gramming“analysis in connection with computer programs of Operations Control Centers of the Navy. 
The division will also deal with the application of high speed computers and operations research techniques 
to the solution of problems relating to strategic and tactical operations of the Navy. 

® The New York office of IBM has announced the approval of final plans for construction of a 450,000 
sq ft Research Center at Yorktown, New York. Construction will begin in the spring of 1959. The ac- 
tivities at the new Center will include research in solid state physics dealing with the ferro-magnetic sub- 
stances which are eliminating vacuum and cathode ray tubes in electronic computers and replacing them 
with transistors and magnetic core memories. The Center will also coordinate studies, now being carried 
out at other locations, in the application of IBM computers to such projects as the automatic translation 
of languages and abstraction of technical articles into one-paragraph digests. 

When completed, the thew Center will be the largest single IBM research laboratory and will be ad- 
ministrative headquarter} for other laboratories in New York City, San Jose, California, and Zurich, 
Switzerland. 

® Computing Devices df Canada, Canadian representatives for Bendix Computer, recently held a unique 
“road show’ demonstratijon of the G-15D computer in every major city in western Canada. More than 
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300 people from over 75 companies or organizations, viewed the demonstrations which included explana- 
tions of Intercom coding and on-the-spot programming with visitor operation of the computer. 

® The Mid-Continent Computer Club, referred to as MC?, continues to grow. It is often referred to 
as “Chicago’s Computer Chowder and Marching Society.” Recently Dr. N. Metropolis spoke on design 
considerations in the MANIAC II. The club is not affiliated with the ACM. 

® The Northwest Computing Association received an enthusiastic response to its April meeting panel 
discussion “How Can NCA Serve Education?” A number of ways to enrich Seattle’s outstanding mathe- 
tics curriculum were suggested. An NCA Education Committee is now gathering materials suitable for 
portable displays and schoolroom lectures and/or demonstrations. (Send your ideas and contributions 
c/o Box 836, Seahurst, Washington). A. J. Fink, Hilton Brown, Ed Sullivan, and Jack Granholm have 
been active in formulating plans to establish the program for the 1958-59 school year. 


© The Computer Division of the Bendix Aviation Corporation has been invited to participate in the 
World’s Fair at Brussels April 17 to October 19, 1958, according to an announcement by the commission 
in charge of the United States Pavilion. In making the announcement, the commission said they had 
selected the Bendix G-15 digital computer because it is one of the best examples of engineering “know- 
how’ in bringing the benefits of automation techniques to the average user as well as to the specialist, 
Technical and popular demonstrations will be given to illustrate the applied philosophy of computer 
use. In late May one demonstration included a G-15 computer program which piped electronic music 
by amplifying the characteristic “‘beep’”’ sounds of the machine to duplicate musical notes. The songs 
played included ones selected specifically to represent the United States, Canada, U.S.S.R., Japan, Greece, 
India, Syria, Great Britain, Poland, Italy, France and Germany. 

® At its May meeting, the Los Angeles Digital Computers Association heard J. L. Mueller of Convair- 
Astronautics talk informally on computers abroad. In 1957 Mr. Mueller made an extensive tour of 
Spain, Switzerland, Germany, Scandinavia, France, England, and Russia and investigated computing 
in all the countries he visited. Among his more interesting experiences were his visits in Russia to fac- 
tories, computing installations, and the University of Moscow. At the latter the emphasis on science and 
engineering was very apparent. Students are paid and are rewarded financially according to the grades 
they achieve. The areas of computing emphasis in Russia include large projects on the development of 
translation from one language to another and methods of making abstracts of technical papers in all 
languages. 

® The program of the Canadian Conference for Computing and Data Processing at the University of 
Toronto on June 9-10, 1958, includes 36 papers, presented by members of Canada’s business, industrial, 
government and educational organizations. Nine sessions have been designated as follows: Canadian 
Problems, System Organization, Scientific and Engineering Applications (2 sessions), Fundamentals of 
Computers and Data Processors, Business Data Processing, Scientific Management, Entering the Com- 
puter Field and Programming Methods. 


® The Fourth International Automation Exposition and Congress to be held June 9 to 18 in New York 
City will include over 100 clinic sessions, 15 technical sessions and, for the first time, a Military Automa- 
tion Exposition. About 200 separate companies will utilize the 50,000 sq ft of exhibit space. Admission 
to all sessions and to the exhibits will be free. Professor C. F. Kayan, of Columbia University’s Mechani- 
cal Engineering Department, will be Honorary Chairman of the Congress. Representatives from foreign 
countries have been invited. 


© The program for the Ninth Annual Conference of the American Institute of Industrial Engineers, 
June 12 to 14 in Los Angeles, California, emphasizes the utilization of computers as a means of operating 
an industrial engineering department at maximum efficiency. The topics discussed included “Linear 
Programming in Planning for Optimum Productivity,’ “Factors in the Economic Analysis of Automatic 
Equipment,” “Experience in Utilizing Computers in the Management Control Loop,” “The Impact of 
EDPM on Jobs, Procedures and People,” “Monte Carlo Methods,” “Simulation Game Theory and the 
Theory of the Firm,” “(Computerized Production Control,” etc. Proceedings will be published. 


® The program for the 68rd Summer Meeting of the American Mathematical Society, August 25-30, 
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lynamics, sponsored by the Los Alamos Scientific Laboratory, is to be held on 
s Alamos, New Mexico. The program will consist of lectures by invited speakers 
papers and discussion periods in the afternoon. Among the topics in hydro- 
b stability, magnetohydrodynamics, compressible flow in two dimensions, tur- 
proaches to hydrodynamics problems. Attendance at the meeting will be by 
bout the meeting can be obtained from Dr. G. N. White, Los Alamos Scientific 


Laboratory, Los Alamos, 
® The program and regi: 


New Mexico. 
tration information for the International Conference on Scientific Information, 


November 16 to 21, 1958,|in Washington, D. C., has been published. The conference will be concerned 
with research and studies n problems of recognizing and disseminating scientific information with special 
emphasis on the problems! of storage-retrieval. The technical papers on the program will be preprinted 
and distributed in advancp; the program itself will consist of panel discussions of these papers in seven 
plenary sessions. Questions for discussion may be submitted by preregistrants to Secretary, Conference 
Committee, ICSI, International Academy of Science, 2101 Constitution Avenue, N.W., Washington 25, 
D. C., no later than November 3, 1958. 

° The first Internationall Conference on Information Processing will be held in Paris or Rome in June, 
1959. It will be sponsorec] by UNESCO (United Nations Educational, Scientific, and Cultural Organiza- 
tion). The plans mark the recognition of information processing by automatic means as a universal 
technology. 

Chairman of the U. S. Committee for the ICIP is I. L. Auerbach of Auerbach Electronics Corporation. 
The conference subjects will include the following: “Methods of Digital Computing,” “Logical Design 
and Common Symbolic Language for Machines,” “Automatic Translation of Languages,” “Collection 
Storage and Retrieval of |Information,” and “Pattern Recognition in Machine Learning.” There will 
also be symposia (attended by only a limited number of specialists) dealing with certain special problems 
such as the interrelationship of digital and analog computers, the control of errors and statistical data, 
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ern Joint Computer Conference in Los Angeles was particularly successful. 
H. Ware, of The RAND Corporation, announced that the registration totaled 

as far away as Italy, Germany and France. Two special events, a luncheon 
about 400 persons each. 
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bpening session heard three speakers give an interesting presentation of various 
t affects society. 


Of special note was the talk by Professor H. D. Lasswell of 
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Yale who suggested many new and uncommon uses for computers in the humanities and in sociological 
activities. 

Many comments were heard that the panel discussions which were featured this year were an excellent 
means of exhibiting various aspects of controversial topics. In addition to the speakers named on the 
official program, one unusual paper not on the planned schedule, a description of the Gamma 60, was 
presented by Phillippe Dreyfuss, Bull Machine Company, France. 

The fifty women who signed up for the first day’s Ladies Activities tour were treated to an extensive 
visit to the Twentieth-Century-Fox Studios, where they saw, among other items of interest, many lavish 
sets which will have to be destroyed to make room for the new land development program which is going 
into this area. They went on to a luncheon and fashion show at the Beverly Hills Hotel and then were 
given a guided trip through the hotel itself, including the fabulous “royal bungalow” where visiting 
VIP’s are housed in luxury. Unfortunately for those who wished to see Marineland, the response on the 
second day did not warrant holding that tour. Joanne Teasdale of General Electric in Palo Alto, who 
will be 1959 Chairman of Ladies Activities, attended the functions and reviewed procedures for use in 
the 1959 WJCC at San Francisco. 

© Over 350 people attended the symposium on “New Small Computers and Input-Output Equipment— 
A Report from the Manufacturers,” sponsored by the Los Angeles ACM Chapter on the fourth day of 
the 1958 WJCC. The presentation and discussion of technical details of new computer systems and/or 
peripheral equipment was restricted to papers describing recently announced equipment. Considerable 
interest was expressed in the eight papers that were presented; publication of the proceedings is being 
given serious consideration. Paul Armer of The RAND Corporation was General Chairman of the Sym- 
posium Committee. Owen Mock (North American Aviation) presided at the morning session, and Fred 
Gruenberger (The RAND Corporation) was Chairman during the afternoon. 

® At its May 5 meeting at California Institute of Technology, the DDA Councils, Inc., and the Western 
Simulation Council jointly sponsored a new approach to the perennial debate of analog versus digital 
versus DDA—each protagonist in the panel discussed a problem class which is a “‘best seller’’ for his type 
of computer as follows: Ed Goldberg of Space Technology Laboratories for Real Time Active Computers; 
Leon Levine of Hughes Aircraft for Repetitive Active Analog Computers; William Dixon of Computer 
Engineering Associates for Direct Analogy Computers; Rudolf W. Rutishauser of Litton Industries for 
DDA Computers; and Charles Swift of Convair, San Diego for General Purpose Digital Computers. 

® Also on May 5 at Cal Tech the American Institute of Electrical Engineers sponsored a Symposium 
on “Applications of Computers to Engineering Analysis.”” Alex Orden of ElectroData discussed ‘Current 
Efforts to Simplify Digital Computer Programming” and M. A. Basin, R. H. MacNeal and T. H. Shields 
of Computer Engineering Associates discussed “Direct Analogy Methods of Structural Analysis’ (for 
elastic stability problems and for the influence of aerodynamic heating). 


COMING EVENTS 
© Fifth Annual Symposium on Computers and Data Processing 

July 24-25, 1958; Denver Research Institute, Denver, Colorado 

Sponsor: Denver Research Institute 

Contact: C. A. Hedberg, Denver Research Institute 
© USE Meeting 

July 30-August 1, 1958; San Francisco, California 
® International Congress of Mathematicians 

August 14-21, 1958; Edinburgh, Scotland 
© WESCON 

August 19-22, 1958; Ambassador Hotel and Pan Pacific Auditorium, Los Angeles, California 
© American Mathematical Society—63rd Summer Meeting 

August 25-30, 1958; Cambridge, Massachusetts 
® The Mathematical Association of America—39th Summer Meeting 

August 25-28, 1958; Cambridge, Massachusetts 
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International Association for Analog. Computation—Second International Conference 
September 1-7, 1958; University Palace, Strasbourg, France 
SHARE Meeting 
September 10-12, 1958; San Francisco, California 
® Meeting on Hydrodynamics 
October 16-18, 1958; Los Alamos Scientific Labs, Los Alamos, New Mexico 
Sponsor: Los Alamos Scientific Labs 
Contact: Dr. G. N. White, Los Alamos Scientific Labs 
® 1958 National Simulation Conference 
October 23-25, 1958; Statler-Hilton Hotel, Dallas, Texas 
Sponsors: IRE-PGEC and Dallas Section of IRE 
Contact: J. E. Howard, 2100 Menefee Drive, Arlington, Texas 
*"American Mathematical Society Meeting 
October 25, 1958; Princeton University, Princeton, New Jersey 
* Fifth Annual Computer Applications Symposium 
October 29-30, 1958; Chicago, Illinois 
Sponsor: Armour Research Foundation, Chicago, Illinois 
® International Conference on Scientific Information 
November 16-21, 1958; Mayflower Hotel, Washington, D. C. 
Sponsor: National Academy of Sciences, National Research Council, National Science Foundation, 
American Documentation Institute 
Contact: Secretariat, International Conference on Scientific Information, National Academy of Sci- 
ences, 2101 Constitution Avenue, N. W., Washington 25, D. C. 
® American Mathematical Society Meetings 
November 20-21, 1958; Pomona, California 
and 
November 28-29, 1958; Northwestern University, Evanston, Illinois 
and 
November 28-29, 1958; Durham, North Carolina 
* Eastern Joint Computer Conference 
December 3-5, 1958; Bellevue Stratford Hotel, Philadelphia, Pennsylvania 
® American Mathematical Society—65th Annual Meeting 
January 20-22, 1959; University of Pennsylvania, Philadelphia, Penn. 
® Joint Meeting of Institute of Mathematical Statistics (Central Region) and the Association for Com- 
puting Machinery 
April 2-4, 1959; Case Institute of Technology, Cleveland, Ohio 
Contact for IMS: Martin B. Wilk, Bell Telephone Laboratories, Murray Hill, New Jersey 
Contact for ACM: Daniel Teichroew, National Cash Register, Dayton 9, Ohio 
® First International Conference on Information Processing 
June 13-21, 1959: Europe 
Contact for U.S. Committee of ICIP:I.L. Auerbach, Auerbach Electronics Corporation, Narberth, Pa. 
Sponsor: UNESCO 
® 1959 ACM National Conference 
Summer, 1959; Massachusetts Institute of Technology, Cambridge, Massachusetts 
Contact: F. Verzuh, MIT 
® American Mathematical Society Meeting 
Summer, 1959; Salt Lake City, Utah 
* Eastern Joint Computer Conference 
1959; Boston, Massachusetts 
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JOINT COMPUTER COMMITTEE 


SENEWS 


SCIENCE EDUCATION SUBCOMMITTEE NEWSLETTER 


VOL. 1 NO. 1 


July 1958 


WHAT IS SENEWS? 


WHO IS RESPONSIBLE? 


WHY IS IT? 


SEND US A COMPUTER STORY— 


HAVE DESIGN, WILL BUILD 


A newsletter addressed to computer oriented members of 
IRE, ACM, AIEE, to help them promote computer interest 
and knowledge among high school age students. 


The Science Education Subcommittee under sponsorship 
of the Joint Computer Committee. C. W. Farr, MIT, 
Lincoln Laboratory is Chairman of the Subcommittee and 
Acting Editor of SENEWS. 


Computers are here to stay. High school students are already 
showing a budding curiosity about computers. Professional 
computer people are showing wide interest in helping the 
kids get started. All over the country computer educational 
activity is springing up. A rallying point is needed for 
sharing ideas and results. 


—of your local high school activity. If there is no news 
story—guess you need to go out and make some news. Let’s 
challenge the youngsters to reach their potential strength 
in the data processing world of tomorrow. Watch SENEWS 
for ideas, and send us your success stories! 


Write to: 
C. W. FARR 
JCC Science Education Subcommittee 
MIT Lincoln Laboratory 
Lexington 73, Massachusetts 


A high school junior and perennial regional science fair winner from Cedar Falls, Iowa, named David 
Ecklein, has designed and is building a thirteen hundred vacuum tube digital computer, using surplus 
market tubes and sockets and adapting office shelving for use as chassis and cabinet material. He has 
designed the mathematical logic and circuitry with essentially no assistance other than normal instruction 
in high school science and what he has been able to learn from books and from his own experiments. Part 
of the circuitry has been assembled, with the help of a high school sophomore friend whom he, in turn, 


has helped on another science project. 
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The point of the story is that the ability and motivation for a budding computer engineer can spring up 
in the middle of Iowa or in the suburbs of Boston or Los Angeles, for example. There is one big difference; 
in the coastal industrialized areas, computers and computer engineers abound, and a youngster finds it 
is easy to obtain local adult professional help in the pursuit of his project. 

JCC Science Education Subcommittee heard of this boy by way of Washington, D. C. (the President's 
Committee on Scientists and Engineers), and is proud to have brought him to the attention of JCC members 
who have set the wheels in motion to give him well deserved counsel and encouragement. (Ed. note: 
David has sold over 500 Bibles to raise money for his science project. At last report he was flying to 
New York on a Saturday—Tuesday visit as guest of IBM.) 


LOW BUDGET HIGH SCHOOL COMPUTER 


In Buffalo, N. Y., Aaron Buchman, Mathematics instructor at the Hutchinson Central Technical 
High School, has been conducting a course in computer programming and coding open to college prepara- 
tory seniors. Under his direction members of the Tech Math Club constructed a tape activated automatic 
digital computer for use in the course. 


The one semester course consists of theory and laboratory work. After 30 classes in theory, the students 
get two laboratory and three theory periods per week. Included in the theory are number systems, drill 
in binary system arithmetic operations, elements of Boolean algebra, and computer logic. 

The computer is an electromagnetic relay machine which operates in the binary number system. Tapes 
are punched out of pressboard nine inches wide, and carry ten channels. Each of the six registers of the 
storage section holds a six digit binary number. Panel lights indicate the contents of each register at all 
times. With two operator registers and one output register, the arithmetic unit performs direct addition, 
subtraction, and multiplication. Division is accomplished by a taped routine. 

Before completing the course, each pupil must program and code an approved program which requires 
branch points, cycling routines, a minimum number of orders, and which must run without trouble on 
the computer. 

Among the problems successfully programmed and now a part of the library of routines are those to: 

find the total surface area of a rectangular solid 

find the average of two signed numbers 

evaluate a second degree polynomial using successive integer values of the variable 
solve simultaneous linear equations 

evaluate a two-rowed determinant 

evaluate various formulas from mathematics and physics for sets of values of the 
variables involved by having the computer order the machine to take a new value of 
one of the parameters with each pass of the tape. 

A description of the machine and the mathematics course in which it is used was presented by Mr. 
Buchman at the ACM meeting in August 1956. ‘Mathematics Teacher” carried the story in March 
1958. The course now includes three weeks of IBM 650 programming. 

Here, a teacher’s initiative and a forward looking school system have combined to challenge the abilities 
of bright high school students with a solid introduction to the technological revolution taking place within 
their time. 


STUDENTS STUDY 

Concord, Massachusetts, High School Mathematics Department experimented in the 1958 spring 
term with a six week curriculum unit on computers—15 students participated—Norton Levy, Concord 
High School Mathematics Department, designed the curriculum unit, assisted by MIT Lincoln Laboratory 
staff acting as consultants, arranging computer facilities tours* and furnishing a demonstration-lecture 
team for a major part of the course—lectures include number systems, computer principles (slanted 
away from electronic circuitry), simple programming theory, study of actual coding of two programs for 
the IBM 704 computer, a follow-up visit to a computer facility while the programs are being run, computer 
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applications—course evaluation was by written examination. This curricular experiment guided by a 
teacher-engineer team is sponsored by the Ford Foundation’s School and University Program for Research 
and Development, under grant to Harvard’s School of Education. 

An interesting sidelight of this story is the “cardboard computer,” a mechanical model made from 
cardboard and common pins, by R. P. Mayer in one evening and used in a high school lecture-demon- 
stration. This is an outgrowth of the effort described by Mayer in his paper, “A Proposal for Training 
Youngsters in Digital Computing Techniques,” presented to ACM in Los Angeles in August 1956. The 
“cardboard computer” was a binary unit 814” by 11”, comprising a manually activated pulse input capable 
of producing either a “zero” or a “one” pulse, a counter, control element selecting between two one-bit 
storage registers, and a one-bit adder. 

(*See photo) 


sO DO TEACHERS 

A high school teacher computer course consisting of seven lecture and workshop meetings is describeg 
in “Introduction to Arithmetic Computers”, a report to the Hughes Aircraft Company by ten participatind 
(high school science and mathematics) teachers, Los Angeles School-Industry Science Program, December 
1956. (Copies available from Dr. L. C. VanAtta, Head, Technical Information and Education, Hughes 
Aircraft Company, Culver City, California.) The report is intended for use as a syllabus for a teachers’ 
40 hour workshop. The lectures reviewed computer history, binary arithmetic, elementary computer 
logic, and included visits to a mechanical differential analyzer, to the Hughes REAC (analog) and IBM 
650 (digital) and to the Bureau of Standards SWAC (digital) computer facilities. One lecture was devoted 
to SWAC programming; homework called for completion of the coding of a fifth degree polynomial problem 
(appendix to the report contains detailed flow diagram and coded program). 

This computer activity is only one phase of a well organized community program** in which the school 
system employs a full time school-industry coordinator who works with a Council; the Council board 
of directors includes representatives of secondary schools, universities, industry and the professional so- 
cieties; the Council publishes a newsletter, organizes industrial demonstration-lecture teams for high 
schools, coordinates an industrial summer work program for high school teachers, and in July 1957 partici- 
pated in an industry-education conference financed by Hughes Aircraft Company and held at the Lake 
Arrowhead facilities of the University of California. For information write to J. H. Cooper, Executive 
Secretary, Southern California Industry-Education Council, 954 West 37th Street, Los Angeles 7. 

(**See “Physics Today,” September 1957, “The Los Angeles es deat Science: Program,” by 
VanAtta.) 


DID YOU HEAR— 
The one about the computer programmer who couldn’t balance his checking account. He knew that 


177+1=200; but the bank took a narrower view. 


IRE, ACM, AIEE 

Richard W. Melville (Computer Development Group, Stanford Research Institute), is Chairman of 
the PGEC Student Relations Committee, and IRE representative on the SENEWS Editorial Board. 
Original Chairman of JCC Science Education Subcommittee, he was appointed when its charter was a 
nebula of swirling hot gases; he explored and charted the unknown and has been a valued consultant in 
establishing the present subcommittee policy and program and in bringing forth our newsletter. 

Professor George E. Forsythe, (Mathematics Department, Stanford University) is Chairman of the 
ACM Secondary School Educational Committee; (actually ACM has two other education committees; 
University-Education and Industry-Education). Professor Forsythe is ACM representative on the 
SENEWS Editorial Board and has furnished valued criticism and encouragement. Those interested 
should write him for his Bibliography on High School Mathematics Education, which includes 10 books 
on digital computers. Professor Forsythe has earnestly questioned our editorial policy of confining 
SENEWS to computers; this question has probably arisen also in the minds of many of our readers; while 
it is true that computer engineers as individuals can be broadly helpful in high school science education, 
your JCC Science Education Subcommittee finds many other groups at work in the field and has focused 
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on the task of providing “a newsletter addressed to computer oriented members of IRE, ACM, AIEE, 
to help them promote computer interest and knowledge among high school age students.” 

Dr. Morris Rubinoff, (Government and Industrial Division, Philco) is Chairman of the AIEE Computing 
Devices Committee, and has given JCC Science Education Subcommittee the benefit of his views of our 
newsletter program. In the temporary overseas absence of Dr. Rubinoff we are grateful to Vice-Chairman 
R. A. Imm and others in AIKE for counsel and criticism in launching SENEWS. 


BOOK AND FILM 
WHERE CAN I FIND PUBLICATIONS ON COMPUTERS UNDERSTANDABLE TO BEGIN. 
NERS? You have probably been asked this question. Here is a short-short list of suggestions: 
FASTER THAN THOUGHT, edited by Bowden, published 1953 by Pitman, (London—available in 
U. S.—$9.50 and worth it); subtitled “A Symposium on Digital Computing Machines,” it covers history 
and theory, surveys British and American computers, and reviews computer applications. The book is 
thorough and is written with “‘sparkle;” (example: “...an expert is sometimes defined as one who solves 
minor problems and avoids small errors as he sweeps forward to the ‘Grand Fallacy.’’’) 
THE ELECTRONIC BRAIN AND WHAT IT CAN DO, by Gorn, Manheimer, Brandwein, published 
1956 by Science Research Associates (paper back—50 cents); we have shown this to a range of people 
from high school students and teachers to physicists—they all liked it—it uses several card tricks to 
demonstrate yes-no logic. 
MAKING ELECTRONS COUNT is a 16 mm sound film telling the story of programming for the Whirl- 
wind I digital computer—old (1954) but good for beginning audiences. This half hour color film is available 
for mailing charges from MIT, Computation Center, Cambridge, Massachusetts. 


FEEDBACK 

If you have read this far, you are identified as a person interested in our program. How about a story 
of high school computer activity from your locality,—or a word of constructive criticism,—or just tell 
us you liked our newsletter—or just tell us! 
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COMPUTATION | 
DATA REDUCTION 


Space Technology Laboratories | 


NEW PRODUCT FEATURE 


a division of 


THE RAMO-WOOLDRIDGE CORPORATION | 


has one of the nation’s largest and most advanced 
high-speed digital computing facilities, devoted 


NEW ADVANCED DESIGN FOR 
MAGNETIC MEMORY DRUMS 


A small, lightweight, aluminum, low cost magnetic drum head, %” diam- 
eter by 146” long, and .024 track width, has been developed by Data Storage 
Devices Division of Midwestern Instruments, Tulsa, Okla., and is now in 
ction. The OL-12-E features balanced low impedance windings, low 
record current, and high og ae voltage for use with transistorized circuits. 
Bit densities of up to 200 bits per inch at 1 mil spacing; read and record 
information at high frequencies. Other features include all-metal construc 
tion, continuous operations at high temperature, milled flat i 
to gap. The precision features of this head are typical of a complete line of 
magnetic heads manufactured by Midwestern, including digital cape heads 
capable of 2,000 bits per channel - inch with 100 percent resolution, video 
heads to 4.5 mc, and heads for all types of analog and binaural audio. Data 
Storage Devices Division is geared for volume production of a complete 
line of standard and special application drum heads, magnetic tape heads 
and magnetic memory drums. For further information, contact Mid- 
western Instruments, Data Storage Devices Division, P. O, Box 7186, 
Tulsa, Okla. (Adv.) 


to systems engineering 
Ballistic Missile 
The postulation and solution of equations of mis- 


for the Air Force 


sile electronics, structural analysis, and system or 
equipment simulation provide opportunities for 
poe responsibility and personal recognition. 


veral positions are now available for 


with degrees in mathematics, engineering, or 
physics and with an interest in mathematical 
analysis, computer programming, or mechanized 


data handling. 


James M. Benning (STL-CC-3) at 


SPACE TECHNOLOGY LABORATORIES 
a division of 


P. O. Box 45564, Airport Station 
Los Angeles 45, California 


Inquiries regarding these opportunities are invited 
q to the attention of Mr. 


THE RAMO-WOOLDRIDGE CORPORATION 


Back Numbers of the 
ACM Journal 


This may be your last chance to com- 
plete your set of back numbers of the 
ACM JOURNAL. The Association 
is about to assign exclusive reprint 
rights for Volumes 1-3 to a private 
publisher. Thereafter, the price for 
back volumes will be set by the pub- 
lisher, and there is no guarantee that 
single issues will be available at all. 
Until then, those back issues not out 
of print may be ordered from the Asso- 
ciation for Computing Machinery, 2 
East 63rd Street, New York 21, New 
York, at the old price of $2.50 per issue. 


Your Company’s 
Advertisement 


...in Communications is guaranteed 
to reach over 4000 data processing 
and computing specialists. These are 
the people who have the authority 
to buy and specify. Make them 
familiar with your equipment with 
an ad in the next issue of 
COMMUNICATIONS. 


write advertising department 


2 East 63rd Street 
New York 21, Y. 


The Association for Computing Machinery 
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1. HANDBOOK OF AUTOMATION, 

COMPUTATION, AND CONTROL, Vol. | 
Prepared by a staff of specialists. Edited by Eugene M. 
Grabbe, Simon Ramo, and Dean E. Wooldridge, all of 
The Ramo-Wooldridge Corp. Ready in September. 1020 
pages. $17.00. (Vols. II and III in press.) 


2. AUTOMATION IN BUSINESS AND INDUSTRY 
Edited by Eugene M. Grabbe. 1957. 611 pages. $10.00. 


3. INSTALLING ELECTRONIC DATA 
PROCESSING SYSTEMS 

By Richard G. Canning, sity, Sisson and Associates. 

1957. 193 pages. $6.00. 


4. ELECTRONIC DATA PROCESSING 
FOR BUSINESS AND INDUSTRY 
By Richard G. Canning. 1956. 332 pages. $7.00. 


5. LOGICAL DESIGN OF DIGITAL COMPUTERS 
By Montgomery Phister, Jr., Thompson-Ramo-W ooldridge 
Products, Inc. 1958. 408 pages. $10.50. 


6. DIGITAL COMPUTER PROGRAMMING 

By D. D. McCracken, General Electric Co. One of a series 
written by General Electric authors for the advance- 
ment of engineering practice. 1957. 253 pages. $7.75. 


7. AUTOMATIC DIGITAL COMPUTERS 
By.M. V. Wilkes, Cambridge University. 1956. 305 pages. 
$7.75. 


8. SWITCHING CIRCUITS AND LOGICAL DESIGN 
By Samuel L. Caldwell, Massachusetts Institute of Tech- 
nology. 1958. 686 pages. $14.00. 


9. NOTES ON ANALOG.-DIGITAL 
CONVERSION TECHNIQUES 


Edited by Alfred K. Susskind, Massachusetts Institute of 


Technology. A Technology Press book, M.I.T. 1958. 


410%pages. $10.00. 


10. OFFICE WORK AND AUTOMATION 
By Howard Levin, Ebasco Services, Inc. 1956. 203 pages. 
$5.50. 


11. NUMERICAL ANALYSIS 
By Zdenek Kopal, University of Manchester, England. 
1956. 556 pages. $12.00. 


Books basic to your computer library 


12. GAMES AND DECISIONS 
By R. Duncan Luce and Howard Raiffa, both of Harvai 


University. 1957 509 pages. $8.75. 


13. THEORY OF GAMES AND 
STATISTICAL DECISIONS* 


By David Blackwell, University of California, Berkely; 
and the late M. A. Girshick, formerly of University, 


1954. 355 pages. $7.75. 


14. SYMPOSIUM ON 

MONTE CARLO METHODS* 
Edited by H. A. Meyer, University of Florida. 
contributors. 1956. 382 pages. $7.50. 


15. AN INTRODUCTION TO PROBABILITY 


With 0 


THEORY AND ITS APPLICATIONS* Vol. | 


By William Feller, Princeton University. 1957. 461 pages. 


$10.75. 


16. NONPARAMETRIC METHODS IN STATISTIC" 
1957. 299 


By D. A. S. Fraser, University of Toronto. 
pages. $8.50. 


17. VECTOR SPACES AND MATRICES 


By Robert M. Thrall, University of Michigan; and Leonard 
318 pages. 


Tornheim, California Research Corp. 1957. 


$6.75. 


*One of the Wiley Publications in Statistics, Walter A. Shewhart and S.§ 


Wilks, Editors. 


Mail this coupon for 10-day ON-APPROVAL copies! 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 


full purchase price(s), plus postage. 
1 2 3 4 5 6 7 8 


ment, in which case we pay postage. 
of course. 


Please send me a om of the peli eucled below to read 
and examine ON APPROVAL. ithin 10 days | will 
return the book(s) and owe nothing, or | will remit the 
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stop—to ask yourself this question, ‘What can be done 
to halt my runaway paperwork costs?’’ Then... 
Loox—at the world-famous REMINGTON RAND UNIVAC 
family of electronic data-processing systems. Consider, 
investigate, and finally... 

PROFIT—from your own UNIVAC system installation. 
You’ll find that red ink will turn to black when a 
UNIVAC computer races through your most complicated 
and lengthy accounting chores and delivers accurate re- 
sults in far less time and at far less cost. 


Free! Beautifully illustrated, 12 page booklet is yours for 
the asking. Tells how some of America’s leading compa- 
nies have stopped, looked, and profited from UNIVAC data- 
processing systems. Fill out coupon, or staple it to your 
business card or letterhead, and mail today. 


Unive. 
DIVISION OF SPERRY RAND CORPORATION 
Room 1621, 315 Fourth Avenue, New York 10, N.Y. 


Please rush mea copy of U329,‘‘Stop, Look, Profit.” 
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NEW CHALLENGE 
DATA PROCESSING... 


The Astro-Electronic Products Divi- 
sion of the Radio Corporation of America, 
Princeton, N. J., has immediate oppor- 
tunities in an advanced and challenging 
area of automatic data processing. The 
long-range research program now begin- 
ning will involve the solution of logic 
problems and the programming of de- 
ductive rules (non-numeric), and sys- 
tems engineering. 


Technical proficiencies are needed in 
all branches of data processing, including 
the following areas of specialization: in- 
formation systems design, development, 
analysis and synthesis, programming re- 
search and logical design, automatic 
language-translation and information 
retrieval, and digital computer design 
and engineering. 


To participate in this program appli- 
cants must have advanced technical de- 
grees, or equivalent experience, and a 
record of achievement. A government 
security clearance is required of all proj- 
ect personnel. 


These opportunities offer stimulating 
positions in an atmosphere conducive to 
creative activity. For a personal interview 
with Mr. M. S. Cohen, Project Manager, 


call collect or send resume to: 


Mr. D. D. Brodhead 

Astro-Electronic Products Division 
RADIO CORPORATION OF AMERICA 
Princeton, N. J. 

WAlnut 4-2700, Ext. 706 


RADIO CORPORATION of AMERICA 


ASTRO-ELECTRONIC PRODUCTS DIVISION 
Princeton, New Jersey 
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